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I N T R O D U C T I O N 
The most alarming and challenging problem that faces 
the world today is the unprecedentedly rapid growth of 
population. The long stretch of early human history was 
characterized by deaths cancelling out births in most parts 
of the world. It would be a fallacy to consider it as a 
matter of choice. High mortality necessitated high fertility 
to assure survival of mankind. The world's population was 
estimated to be around 8 million at the advent of agriculture 
around 8000 B.C. Consequently, improvement in food supply 
permitted the birth to exceed the deaths by a modest margin. 
The population continued to grow very slowly for a pretty 
long period. The world's population is supposed to have 
reached 800 million by the drawn of modern era, i.e., mid 
18 century. Since then the population started recording 
spectacular increase partly due to the man's increasing 
control over nature and partly due to the industrial 
revolution which enhanced the supporting capacity of the 
areas manifolds. The spectacular acceleration in population 
growth was the product of a decline in mortality and the 
widening gap between the birth rates and death rates. The 
gap between the births and deaths increase steadily for 
about next 200 years. Consequently by the middle of 20th 
century, the population of the world tripled reaching 2.5 
Vil 
billion. By 1988, the population growth of the world 
reached 5.0 billion mark. This shows that while it had 
taken the world more than one million years to reach one 
billion mark in 1808, the next billion was added in just 
120 years (1928). The third billion was added in 32 years 
(1960) and the 4th billion came in just 15 years. And 
fifth billion mark was reached in 1988 just in 13 years. 
The rapid population growth leads to a metastasis of 
all major sectors of life of a nation and it was probably 
for this reason that Julian Huxley deemed it right to call 
population growth as the cancer of human race. The growth 
rate of population of the world as a whole for the years 
1980-85 was 1.7 per hundred. Thus, a historic turn around 
in the world's population growth rate seems to have occurred 
after centuries of steady, accelerated overall growth. The 
estimated annual growth rate of the developed region for 
1980-85 was 0.6 per cent and for the developing region 
2.0 per cent. Both the regions have started showing 
downward trend in their growth rate. 
From amongst the various continents, the continent 
of Africa far exceeds all other continents in average annual 
growth rate. Its annual growth rate was estimated to be 
3 per cent. Latin America with a growth rate of 2.3 per cent, 
Asia with 1.7 per cent annual growth rate ranked third. 
VllI 
Europe exhibited the lowest growth r.ate in the world 
(0.3 per cent per annum). Thus, the highest growth rate 
was ten times the lowest growth rate, Oceania (Australia 
and New Zealand) had a growth rate of 1.5 per cent while 
North America and the then U.S.S.R. both had a growth rate 
of 0.9 per cent. 
The irony of this disturbing demographic situation 
is that the countries with explosive growth rates tend to 
be those identified as the 'have not' countries or more 
optimistically, as the developing countries. The annual 
growth rate in these countries is above 2,0 per cent. These 
are the world's poorest countries, least able to afford to 
feed, cloths and house the additional millions of people. 
The economic gain made by these countries are all but wiped 
out by the demands of their mushrooming populations. 
India is called a land of villages, where more than 
70 per cent of total population lives in villages. The 
alarming growth of population in different parts of the 
regions of India is of varied nature depending upon the 
physico-cultural, socio-economic conditions. The population 
of India has more than doubled itself since 1951. It has 
increased from 360 million in 1951 to 844 million in 1991. 
On an average, it has been increasing at a growth rate of 
IX 
2.0 per cent per annum. India's problem arises primarily 
due to high fertility accompanied by a relatively high but 
declining mortality. The resulting increase in population 
which amounts to about 14 million a year need not constitute 
a problem for India if the level of living were high enough 
to feed, cloth and shelter the additional population without 
reducing the existing standard of living. But the standard 
of living in the country is already so low that any further 
addition is becoming disastrous. 
India has a great diversity in natural, historical, 
social and economic conditions. The impact of these 
variations on the population growth remains hidden when 
trends at the national level alone are considered. Hence 
regional and sub-regional studies will be more appropriated. 
Therefore, the study area, Uttar Pradesh, is no exception. 
This state has diverse physical, economic, social and 
cultural background which provides a fertile ground for 
research in this field. The study area is not exhibited 
homogeneous physico-cultural and socio-economic conditions 
from north-western region to central and eastern parts of 
region. 
The present dissertation is a preparatory work 
proposed to the doctoral research on 'GROWTH OF RURAL 
POPULATION IN UTTAR PRADESH - A REGIONAL ANALYSIS OF 
X 
FERTILITY AND MORTALITY PATTERNS'. The aim of the 
dissertation is to present a conceptual and methodological 
framework of population growth and its main two component 
such as fertility and mortality patterns and an assessment 
of available literature. 
However, the present work is divided into six chapters. 
The first chapter deals with the conceptual framework of 
population growth (meaning, measurements, determinants and 
and its implications). In the second and third chapters, the 
main two components of population growth - fertility and 
mortality are studied concerned with concept, measurements 
and factors. The fourth chapter is devoted to a review of 
available literature on population growth, fertility and 
mortality. The significance of study and the methodology 
is described in fifth chapter. The last chapter i.e. sixth, 
highlights the general background and distribution of growth 
of population, fertility and mortality in Uttar Pradesh. 
CHAPTER I 
CONCEPTUAL FRAMEWORK OF POPULATION GROWTH 
POPULATION GROWTH 
Population in a general sense, is defined as any finite 
or infinite collection of individual objects . But in the 
context of geography it refers especially to the total 
nurabersof inhabitants of a country, city or any other unit 
of area. Population is one of the most vital resources of 
a country, because it is this force which exoloits the 
natural environment for the entire population of a country, 
it is both the producer and consumer of all types of 
resources which we need for our comfortable living. H^oW'-^ ver, 
it is the quality of population of a country that determines 
the level of civilization, the pattern of occupations, extent 
of internal markets, capital formations, standard of technology, 
extent and composition of foreign trade and standard of 
living of the people. Many economic and social problems 
assume a new meaning when seen against the background of 
its oopulation. 
in population geography, the term, 'population growth' 
is used in its broadest connotation to cover changes in 
poMi.il a tioii numbers, inhabitants of a territory durirnj a 
1. oiddiqui, F.A., liegional Analysis of [Population otructure? 
A -Study of U.P. , New'Uelhi, 1984, p. XVii . 
2 
specific neriod of time, irrespective of the fact, whether 
2 
the change is oositive or negative . Though the growth 
signifies both an increase and a decrease, therefore 
stands for change of numbers, nevertheless the choice 
of growth over change is mainly due to the fact that very 
few countries of the world have recorded a decline in their. 
population and that too has been marginal and for short 
period. On tlie contrary, in most of the countries copulations 
are loing so rapidly that world population growth has 
become one of the major problems of the present. 
The most important fact about a population is the 
con'..lavjous process of change of the its numbers. This 
process of change results basically from fertility and 
mortality behaviour of a population. In addition to these 
vital process, the in-migration and out-migration on the 
one hand and the mortality and out-migration on the other 
provides a ineasure of change, irrespective of its being an 
increase or decrease of number is referred to as oooulation 
growth. Demographers use the term 'growth' in the sense 
of c'nange single demographic facts about a population is 
its rate of growth. 
?. Chandna, R.C., A Geography of Population, Kalyani 
f'ublishers, New Delhi, 1992, p.81. 
:.i':ilthus described that the population has in inherent 
tendency to multiply beyond the means of subsistence 
preoared for it by nature, for while the means of substance 
tend to increase in arithmetic progression, pooulation if 
unc'necked would multiply in geometrical progression so 
l,!iat suo[^osing both were to start on a level of equality. 
Ihe general tendency of population increase is held to check 
in t,vv' ways of oreventive check and positive check. The 
preventive check is voluntary and consists in restraints 
from inarri,ano when there is no reasonable change of 
maintaining the habitual standards of life. The positive 
chr:>cks include diseases, wars, epidemics, famines and other 
natural calamities and catastrophies etc. The preventive 
3 
and Dositive checks are inversely related with each other. 
Population growth is a dynamic equilibrium between 
4 
the forces of increment and forces of decrement . Continuously 
the population is being increased by the births of infants 
niui i-'- s ijiiultnneously being diminished by ttie death of 
persons of all ages. ivleanwhile, a similar situation holds 
good for migration, as immigrants tend to increase and 
emidigrants tetid to decline the size of population. fhe 
balance between the births and deaths is called the 'natural 
3. Wattal, P.K. , The i'opulation Problem in India, Bombay, 
1934, p.l. 
4 . Bogue, D.J., Principles of Demography, John Wiley, 
New York, 19o9, p. 37. 
growth' and the balance between the in-migrants and out-
migrants is called 'net-migration'. Thus it can also 
be said that population growth in any geographical unit 
represents the balance between natural growth and net-
migration which may algebraxally be expressed as: 
Pg = (B - D) + (M^  - Mg) 
where P refers to the total growth of pooulation, 3 is 
the number of live births, D is the number of deaths, 
A- is the total number of in-migrants and d is the total 1 e 
number of out-raigrants. 
:.iEA3UREr.Ae\'TS OF POPULATION' GROWTH 
Population growth can be measured both in terms of 
absolute numbers and percentage. The absolute growth is 
obtained by subtracting the population of an earlier date 
from that of latter date,,while the percentage change is 
obtained by dividing the absolute change by the population 
of the earlier date and multiplying it with 100. Population 
geographers have often calculated the per cent growth of 
population for a period of ten years. This period normally 
synchronises with the inter-censal periods. Such a growth 
rate is calculated with the help of actual population count 
at the earlier Census and is generally known as 'actual rate 
of population growth'. It may be calculated by the following 
equation: 
P - P 
R = X 100 
^1 
where R is the actual rate of population growth, P^^ is the 
total population at an earlier date and P2 is the total 
population at the latter date. 
Apart from the absolute increase and the actual growth 
rate of population per annum, one.of the most common 
measures is the geometric or annual rate of increase. The 
rate of geometric growth is one in which the population 
is supposed to increase or decrease at the same rate over 
each unit of time, say each year. The geometric rate of 
increase is the type of change where the compounding takes 
place at a certain constants interval say a year. It is a 
useful rate and may be helpful in assessing the accuracy 
of vital and migration statistics. Various techniques 
have been adopted for measuring the annual growth rate of 
population. The results obtained vary from measure to 
measure, as the variables taken and methods adopted are 
not always the same in all the cases. However, the method 
adopted by the U.M. Demographic Yearbooks has been more 
commonly -used for computing the annual growth rate of 
population as is given on the next page-
p. 
X 
r = t / - 1 X 100 
where r is the annual growth of population, P^ is the 
population at the beginning of the period, P^  is the 
population at the end of the period, and t is the nu.T.ber 
of years between the two population counts. 
k useful method of assessing the growth trend of 
population in a country is its variability which is 
particularly valuable in comparison between two or more 
5 
areal units subjected to violent fluctuations . As two 
areas may have equal magnitudes of percentage growth 
during any span of time but while one area may have 
experienced a steady increase of population the other 
may have passed through all kinds of vicissitudes . Geddes' 
suggested the following formula to calculate the variation 
indices: 
Y - Y 
c 
Y = X 100 
e y 
where Y is the expected population and Y is the actual c '^  ' 
population. On the basis of the per cent variability mean, 
per cent variation (PV) may be calculated as follows: 
P.V, 
^1 + ^2 + d3 + d^ + d_^  
N + 1 
5. Singh, R.No and Chaturvedi, ?., Dynamics of Population Growf: 
Bundelkhand Region - A Case Study, Population Geoqraohy,1984, 
6 (1 and 2), p.80. 
6. ibid., p.80. 
7. Geddes, A., Half a Century ox Population Trends in india- .-
Regional Study of Net Change and Variability 1881-1931, 
ueoqraohical Journal, 1941, Vol, XCXIII, No. 5 and 6, 
pp. 228-253 
7 
where dj_, d^y d^ d^ are per cent variations and N 
is the number of years. 
Population geographers have often made use of natural 
growth rate of population which is obtained by dividing the 
difference between births and deaths by the total population 
at the beginning of the period and multiplying it v/ith 
Q 
IOC . But the major limitation of this method is that it 
can only be used in closed population i.e., in those 
population where there are no external additions or 
subtractions by migration. In practice closed populations 
are very rare. Besides, this method does not express the 
rate of population growth very perfectly, as it ignores 
the ageing of each individual during the year and does not 
differentiate between the deaths of old and young persons. 
In other words, natural increase rate ignores age coT.position 
of a population, so a population with high proportion in 
the reproductive age groupsmight have a posi'tive natural-
increase rate and yet experiencing low fertility and lack 
9 of replacement . Similarly, a population with declining 
mortality may register an excess of births over a long 
period although its fertility may not be high enough to 
,10 
ensure replacement 
8. Chandna, B.C., op.cit., 1992, p.82. 
9. Clarke, J.I., Population Geography, Pergamon Press, 
Oxford, 1981, p.146. 
10.ibid., p.147 
8 
DYNAMICS OF POPULATION GROWTH 
The time in which we live could be described without 
any exaggeration as the age ofe- the peopling of the earth. 
Of course, the earth has been peopled to some extent for 
a long time according to conservative estimates, the origin 
of the human race dates back atleast 100,000 years . But 
in the long run of history, the second half of the twentieth 
century stands out for its remarkable population growth. 
The total population of the world at,the beginning of the 
first century was about three hundred million. The popula-
tion then took about 1500 years to double. Though the 
general trend was rising, population growth was not steady, 
the balance of births was over deaths was very meagre, and 
crises such as wars, plague, famines, epidemics and 
malnutrition periodically reduced population in parts of 
the world. Only in the eighteenth century the number of 
people started to rise steadily. From 1750 to the tventieth 
century, the world population grev; at the then unprecedented 
rate of about 0.5 per cent a year. World population size 
doubled in about 150 years, it reached about 1.7 billion 
i^y 1900. In the twentieth century, growth continued to 
accelerate, from 0.5 to 1.0 per cent until about 1950 
and latter on a remarkable growth rate of 2.0 per cent was 
11, Demko, G.J. et. al. (eds). Population Geography - A Reader, 
,AC Graw - Hill, New York, 1970, p. 38. 
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10 
observed.I Within thirty years world population doubled 
again from 2.5 billion in 1950 to almost 4.8 billion in 
1980 (Fig. 1). 
July 11, 1987 was observed as the 'day of the five 
billion' by the United Nations Fund For Population Activities 
(UNFPA), Demographers had estimated that around the middle 
of July, this year the birth of a baby would take the world 
12 population figure over the five billion mark . The day 
has passed and along with it, the human community has crossed 
a very significant land mark. 
The enormity and the true implications of this achieve-
ment is best contained in a precis of figures. It took 
all of human history upto the 19th century to reach the one 
billion mark, and the two billion mark was crossed in the 
period 1918-27. From here the march has been more rapid— 
the third billion by 1960, the fourth by 1974 and fifth a 
mere 13 years later. From nov^/ onwards, it has been 
interpolated by UNFPA that each billion will be added in a 
space of 10-13 years and world population growth will 
finally halt a century from now, at a peak of about 10 
13 billion o It has also been estimatea that the world is 
adding itself a net population increase equivelent to the 
whole population of the Australia in less than three months, 
12. United Nations Fund for Population Activities Report, 
Indian Express, 12th July, 1987, p.3. 
13. ibid., p.3 
11 
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13 
of Canada in about 5 months and Britain in only a year 
and more than three months are being added every second 
14 to the world population 
One simple and useful rule used by demographers is that 
if seventy is divided by the annual rate of growth this gives 
15 the number of years a population takes to double itseli 
(Fig. 2). If the world's population growth rate is one 
per cent, the population will double in 70 years. If the 
rate is 2 per cent, the doubling time will be 35 years. The 
world's population has been estimated at 250 million in A.D. 
1, but it took, over 1500 years to reach 500 million. The 
present growth rate of population is about 2 per cent and 
the doubling time at this growth rate is only 35 years. The 
shorter the doubling time the higher is the rate of population 
grov/th. The doubling time has been decreasing steadily, and 
the growth rate has been rising continuously. This is what 
mathematicians call 'exponential growth''- growth along an 
upward curve rather than along a straight line (Fig. 3A and 3) 
17 
fiAIT ' s 'Limits to Growth' contains a parable that 
effectively demonstrates the problems associated with 
14. Shafi, i/i. , Increasing our Agricultural Production, 
The Geographer, 1981, Vol. 28, No. 1, p.4. 
15. Haupt, A, and Thomas, K., Population Handbook, Population 
Reference Bureau, Vilashington, 1978, p.15. 
16. Deblij, H.D., Human Geography - Culture, Society and 
Soace, New Yoi-k, 1977, p. 28. 
17. Meadows, D.H. , The Lim.its to Growth. New York, 1972,0.19. 
:e 
14 
exponential population growth on a finite planet. The 
story is told of a lily pond in which one leaf is growing 
at the outset. The nun±)er of leaves doubles every day, 
with the result that there are two leaves on the second 
day, four leaves on the third day and so on. By the 
twenty-nineth day the half of pond is filled, but on the 
thirtieth day it is filled completely. Such is the natur< 
of human population growth on a finite planet. Human beings 
are the lily leaves and planet is the pond. A population 
growing at the one per cent will grow 2.7 times in a century, 
if the growth rate is 2 per cent, it will increase 7 times 
in a century, but raise the rate to 4 percent, it will 
18 increase fifty one fold 
A distinction has often been made between the developed 
countries of North America, Europe, Japan and the developing 
countries of Africa, Asia and Latin America. It would be 
interesting to note that until 1950, the annual rate of 
growth of population in the developed countries was far 
ahead of that in the developing countries. For instance, 
during 1750 to 1850 the population of the developed countries 
grew at an annual rate of 0.4 per cent. During 1850 to 1950 
the corresponding figures for the developed countries and 
the developing countries were 0.9 per cent and 0.6 per cent, 
18. Bxovm, L.R., In the Hunan Interest, East-vVest Press, 
New Delhi, 1974, p.23. 
15 
respectively. Since 1950, there has been a dramatic change 
in the growth rates of the two contrastingly different 
worlds. The population of the developed countries recorded 
on annual growth rate of 1.1 per cent during 1950-70 and 
that of the developing countries recorded an annual growth 
rate of 2.2 per cent. The reasons for such an explosive 
growth rate lie in the sharp decline in the death rate of 
19 
countries with huge population base . The death rate 
declined in the developing countries after the second world 
war at a much faster rate. The large scale application of 
imported medical and health technology and significant 
improvements in food production and distribution systems 
were largely responsible for the success on mortality fronf^ , 
It may not be out of place to mention here that the pre-
transition birth rates in most of the developing countries 
were much higher than what was typical of western countries. 
While the pre-transition birth rates in case of developing 
countries often exceeded 45 per thousand, in case of 
developed countries, the comparable figures rarely exceeded 
21 35 per thousand . The demographic situation of the present 
day developed countries differed in the nineteenth century 
from what is happening in today's developing countries in 
22 
several other aspects too 
19. Chandna, R.C., op. cit., pp. 132-133. 
20. ibid., p. 133. 
21. ibid., p. 133. 
22. Brown, L.R., Future Schock, The Illustrated vYeekly of 
India. Feb., 15-21, 1987, D.32. 
16 
During the nineteenth century rural population growth 
in the present day developed countries averaged less than 
one per cent a year. By 1850 fewer than half of the England's 
populations lived in rural areas, by the 1880, Japan's 
agricultural forces were already declining. In contrast, 
the rural populations in most parts of Africa and Asia 
constituted more than 70 per cent and agriculture was main 
occupation of their populations. Besides rural population 
in the developing countries have not shown any substantial 
decline so far. Most families in the developing countries 
have a completed family size of 4 children, in rural areas 
93 
it is five or more » At present more than 40 per cent oi 
the population in the developing countries lies in the 
0-14 years age group. This means that the population 
, entering childbearing age will now constitute a large 
proportion to the total population. Thus it shows, even if 
the number of births per woman declines rapidly, the birth 
rate can stay high and the total number of births can be 
24 greater than it was ever 
DEMOGRAPHIC CYCLE 
The dynamics of the past,, current and anticipated 
growth are complex and are not as fully understood as we 
23. VJorld Bank, World Development Report 1984. Oxford 
University Press, New York, 1984, p.60. 
24. Woods, R., Theoretical Population Geography, Longman 
London and New York, 1982, p.169. 
17 
might wish . Yet they are not shrouded in mystery °o If 
the trends of population growth be structured, it would 
look something like a staircase, with periods of more or 
less increase corresponding to times when the progress of 
civilization was usually rapid, and intervening periods of 
27 
slower growth or decline . Demographic transition is 
considered as the most significant and the best documented 
historic event of demographic history. The theory in its 
original form was given by V/.S. Thompson (1929), Davis (1945) 
and Notestein (1945), who based their statements on the 
trends of birth and death rates being experienced by Eurooe, 
America and Australia . The main outlines of the theory 
according to Stolnitz can be summarised briefly as, 'all 
nations in the modern era which have moved from a condixion 
of higher mortality and fertility to low mortality and 
fertility. In so doing they have almost all experienced 
enormous increase in population alongwith massive shifts 
in their relative numbers of children, adults and aged. 
Partly as cause and partly as result have been associated 
with sweeping changes in the relation between population 
and natural resources, in the relation between number of 
consumers and size of the labour force, in investment 
patterns and in distribution of people between rural and 
,29 
uroan areas' 
25. fvlareus, F . F . , Response to Population Growth in India , 
Pracer Publishers, i^Jew York, 1975, p.34. 
26. ibid., o.34. 
27. Demko, G.J., op. cit.. 1970, p.39. 
28. V7oods, R., Population Analysis in Geography, Longman, 
London and New York, 1979, p.4. 
29. Stolnitz, G.J. The Demographic Transition: From High 
Birth and Death Rates to Low Birth and Death Rates, i-^  
Demko, G.J. et. al., (ed.),op. ci^. , 1970, p.71 
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The demographic transition theory consists of atleast 
three important stages. They are pre-industrial, early 
western and late western stage. These have also been 
called as high stationary stage with high birth rates and 
high death rates, resulting in very little natural growth, 
expanding stage with high birth rates and diclining death 
rates resulting in explosive growth and low stationary 
stage with birth and death rates equalling each other to 
re-establish a fairly stationary population and, thus 
comoleting the cycle. 
The first stage of the demographic transition is the 
characteristic of primitive agrarian societies where the 
pooulation densities are moderate, general productivity 
is low, large families are an asset, masses are. illiterate, 
technological know how is lacking and the urban development 
is limited. Thus both birth and death rates are very high 
and population grows slowly. In the second stage the living 
conaitions improve, as public health measures, including 
mass immunisations are introduced and food supplies become 
easily available. As a result death rates fall. But there 
is no substantial reduction in birth rates and population 
is growing rapidly. The third stage follows when economic 
and social gains, combined with lower infant mortality rates, 
reduce the desire for large families and a stage is attained 
19 
when population is either stable or grows only slowly. 
Although population grows slowly both in the first stage 
and the last stage, yet these are the product of 
contrastingly different situation"^^. The slow growth of 
population in the first stage is the result of approximation 
of mortality and fertility rates at a fairly high level, the 
slow population growth of the third and final stage is the 
product of approximation of fertility and mortality at a 
low level. 
There is, however little evidence to suggest that all 
the countries v;here the transition started had a general 
similarity in the trends from high fertility and mortality 
to low fertility and mortality. In fact both the sequential 
patterns ox fertility and mortality have varied greatly from 
31 
country to country even in the Europe . Fertility m pre-
transition Europe varied considerably partly because m.arriage 
patterns differed between countries and provinces but perhaps 
also because some groups deliberately regulated their fertility^ ' 
DETERfvttNANTS OF POPULATION GROWTH 
Population growth varies from nations to nations and 
among different sections of a nation. These variations are 
30. Chandna, R.C., op. cit.. 1992, p.128. 
31. Lucas, D. , Beginning Population Studies. Australian 
National University, Canberra, 1979, p.31. 
32. ibid., p.31. 
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caused by several factors directly or indirectly. Here an 
attempt is made to explain some of the selected determinants 
of population growth. They are demographic, economic, 
social, political and technological determinants. 
Demographic Determinants 
It is one of the chief determinants of population 
growth. It influences through fertility, mortality and 
migration levels. 
Fertility and mortality are more important than the 
migration. They determine the number of people for the 
earth as a whole. The rate of growth is primarily 
determined by the relation between birth and death rates, 
i.iigration also affects growth, but in respect or regional 
variations and open populations otherwise it is ineffective 
as determinants of growth of population. 
Fertility as an important determinant of population 
growth, does not concern only to women themselves but also 
that community to which they belonged. Birth rate is the 
crude index of fertility. It does not give idea of the 
pattern of fertility schedule. It does not take into 
account the age structure of population, but fertility 
have an important effect on the age structure of population. 
An increase or decrease in fertility may bring about some 
21 
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substantial change in the age structure of population . 
'Whereas fertility produces that structure of population 
in which the proportion of oldsters is relatively higher 
than the proportion of youngsters. 
Fertility has a direct bearing on the growth, size 
and structure of a population. The growth of the population 
depends mainly on fertility. In population dynamics 
fertility is the positive force, through which the population 
expands,.counteracting the forces of attrition caused by 
mortality. If this replacement of human beings is not adequate 
i.e. if the number of deaths in particular society continues 
to be more than that of births, the society would force the 
danger of becoming extinct. Apart from the immediate affects 
of fertility on the size and growth of population, fertility 
upsets the age structure of the population in the turn has 
long term affects on the grov'th of population. Because it 
is the fertility rate that determines the proportion of 
population in different age groups. A high fertility 
includes an age^tructure which is heavily weighted towards 
the younger ages. 
i;iost of the developing countries at present have a 
completed family size of 5-6 children. If this rate of 
33. Siddiqui, F.A., op. cit., 1984, p.4. 
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fertility continues in coming generations, it means an 
infant boy and girl who will go on to have 6 children is 
to add those people plus their 36 children, 216 great grand 
children ana so on. 
Historically, the mortality has played a dominant role 
in determining the growth of population, the size of which 
fluctuated in the past mainly in response to variations 
in mortality. The increase in the population of European 
countries following the industrial revolution in the 
seventeenth century was mainly due to a decline in the 
death rates. The. developing countries, which are undergoing 
a typical demographic transition have also been affected 
initially by the fall in the death rates, in India, too 
the most important factor that has contributed to a very 
high growth rate of population during the last four decades 
has been the sudden and phenomenal fall in death rate and 
before independence it was the high mortality rate which 
kept the population check. It is indeed, the declining 
mortality rather than any rise in fertility which is 
responsible for the much feared 'population explosion'. 
Migration is one of the dynamic constituents of population 
growth. A population may gain in size by experiencing an 
influx of migrants and it may diminish in size by an exodus 
34. Bhende, A.A. and Kanitkar, T., Principles of Pooulation 
Studies, Bombay, 1988, p.298. 
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of some of its members to join another population. Both 
international and internal migration have played a very 
important role in the history of population growth of any 
^ . 35 
countries 
One of the most important migratory movements of present 
day world is internal migration. Internal migration is the 
most important single demographic determinants of population 
grov^th. Differences in the natural increase among the status 
of a country are often rather very small, while in reality 
there are wide variations in their growth rates. The only 
principle mechanism for such wide variations in internal 
migration , The rural to urban migration is usually 
associated with industrialization and urbanization. Since 
urban people have tendency to space out their children, 
iviigrants from the rural areas tend to adopt the urban way 
of life, which in turn has a direct impact on reducing the 
fertility. An striking features of the migration is that 
while changes caused by the fertility and mortality in the 
size and structure of the population are never drastic, 
migration may change the size, structure and sex ratio of 
'che population quite drastically at any point of times. 
Moreover, the natural increase is responsible for the overall 
35. Ogale, S.L., The Tragedy of Too Many, Bombay, 1969, p.62. 
36. Jones, H.R., A Geography of Population, Haroer and Row, 
London, 1981, p.112. 
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growth of population in the world, but regional growth rates 
result from both differential natural increase and migration 
increase leading to growth of population. 
» 
Economic Determinants 
economic factors stands second to have the potential 
for affecting population growth. It might be assumed that 
economic hard times would cause people to migrate in search 
of jobs and thus increase migration. However, since the 
rate of migration actually declines during difficult economic 
times, one could speculate that there is reluctance to leave 
familier places and conditions and take a chance on xne 
37 
uncertainties of some new olaces 
The time-honoured adage that population grows in response 
to the demand for labour has the characteristics of an over-
v^ orked half-truth, it is sample eminently reasonable, yet 
presents only one side of the problem. Certainly the massive 
demand for labour by the expanding American economy in the 
nineteenth century did lead to emigration from the old world 
just as the industrial revolution in Britain created the 
opportunity for rural-urban migration but there can be 
population growth without there being a demand for labour, 
while labour shortages can be chronic without inducing 
3R population growth . 
37. Kammeyer, Kenneth C.vV. and Ginn, H.L., An Introduction 
uo Population. New Delhi, 1988, p.9. ~ ^ 
Simon, J.L., The. ^ Economics of Population Growth. N J 




The economic factors also have considerable if indirect 
influence on population growth through the standard of living. 
The inverse relationship between improving living standards 
and mortality has often been observed, particularly as it 
works through better diet, clothing and housing to ameliorate 
the worst excesses of those disease which stem from under-
nourishment and poverty . In advanced countries the 
progress towards ever higher standards of living and wages 
was self perpetuating and that, it could be stopped only 
by 'perversion of the system' through monopoly was bad 
government or class struggle . Fundamental changes in the 
economic development associated with the agricultural, 
manufacturing and tertiary stages of development put strains 
on the structure of population an aspect of population 
growth as it adjusts from rural to urban and from mannual 
to cerebral style of life and modes of employment. in 
nineteenth centuries it was fully observed that the 
41 increase of food supply regulated the growth of population . 
Social Determinants 
The social class factor, is most important in accounting 
for differential population growth. Mortality, fertility and 
39. Woods, rt., op. cit., 1982, p.11 
40. Clarke, J.B,, Essentials of Economic Theory, New York, 
1907, p.89. 
41. Chalmers,T., On Political Economy in Connection with the 
Moral State and iAoral Prospects of Society. New York,1832, 
DD. 56-57. 
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migration patterns are a l l empirically related to 
42 
differences in class. The pure social factor can be 
thought of as expressing a large variety of factors-
the culture, religious, linguistic, ethnic and racial 
characteristics of a population growth which can all be 
important in giving it a distinctive demographic structure. 
Such attributes are often used as signs of inferiority or 
superiority and are thus potential means of self or imposed 
isolation, which can itself have a variety of demographic 
and spatial expressions. The oppression involveo has also 
established demographic distinctions between minority and 
majority. The relative standing of woman, the form of 
marriage pattern, the organisation of family grouos, whether 
nuclear or extended, together with the inheritance laws are 
all ways in which social rales are formed and norms are 
established. These roles and norms can mean the difference 
between, on the one hand, a society having monogamous 
marriages that are contracted when bride and groom are in 
their late twenties or thirties, where nuclear families 
are formed which use primogeniture as the rule for the 
transfer of prooerty on the other society with early 
marriage, extended families and partable inheritance. The 
fertility of females in the first mentioned society is 
likely to be lower than that of those in the second, although 
42. Woods, R., op. cit., 1982, p.11. 
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which of the contributing variables in the most important 
43 increasing the tendency remains to be seen. 
Political Determinants 
The political factor is also an expression of an 
assortment of variables which are concerned with resulting 
population growth. The distinctive government policies 
enacted in the nations are bound to influence the size 
and structure of the populations. 
The effect of political factors are not, of course, 
limited to child-bearing. immigration and migration lav.'s 
and policies can have a significant impact on the movement 
of oeople from country to country and place to place 
(chemical wastes, tobaccoalcohol, drugs and so forth) can 
44 
have the effect of decreasing death rates. 
Technological Determinants 
The technological determinants can be though of as 
comprising four aspects - invention, practical development, 
adoption and mass use - which are, to varying degree, 
responses to stimulate from the other determinants. Advances 
in medical, transport, agricultural and industrial technology 
have all contributed to rapid population growth in the past 
4 3 . i b i d . , p . 1 2 . 
4 4 . Kemmeyer, K.C.W. and G i n n , H . L . , o p . c i t . , 1 9 8 8 , p . 1 1 . 
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200 years by respectively reducing mortality via 
chemotherapy, allowing, large scale international 
migration by passengers ship and train, by preventing 
subsistence crises and by improving living standard. 
Medical advances in the field of oral contraception 
technology have meant that birth control can now be 
practised effectively by the many millions of women who 
wish to space out their children's births and limit their 
completed family size.. However these developments have 
not been always whole beneficial. The ever widening 
gap between the technological advanced western states and 
those in the Third World means that health services are 
differentially distributed and there are wide disparities 
in living standards both having important implications for 
45 long-term rapid population growth. 
IMPLICATIONS OF POPULATION GROWTH 
At present most of the social scientists tend to regard 
a condition of stationary population and a condition of 
rapidly growing population as unpredictable, because each 
tends to bring with its social and economic problems. 
Historically a declining population has been associated with 
the listless economy and such a population tends to have 
older age composition. Very rapid growth on other hand is 
45. Woods, R., op. cit., 1982, p.14. 
associated with the (a) hoards of children to educate, 
(b) perennial threat of unemployment and underemployment, 
(c) concern about nation's ability to produce enough food 
to feed the population and (d) worry that certain critical 
natural resources will become exhausted through quick 
exploitation by the growing population. 
Rapid population increase makes it imperative to 
allocate a large share of nation's revenue to consumption 
requirements at a time when extension of social production 
is a most urgent need. This is in its turn severaly li.-nits 
opportunity for improving the standard of living of tne 
growing population. Unemployment, hunger and shelter still 
place a threat for the existence of hundreds of million 
people. Burning issues are not confined to food problems, 
natural resources, raw materials and protection of the 
environment present problems just as great and major 
difficulties are following in wake of urbanization. Under 
these conditions, rapid population growth exacerbates food 
shortages and employment problems, limits opportunities for 
capital investment and complicates the task of raising 
educational and cultural levels and eradicating illiteracy. 
Women were, and remain, the most deprived sector of the 
46 population in most of the developing countries. iheir 
46. Valentey, D.I., An Outline Theory of Population, Progress 
Publishers, Moscow, 1980, p.58. 
30 
social status and high birth rates often approaching the 
physiological maximum have disartrous implications for 
women's health, hold back their cultural advancement and 
make it extremely difficult for them to bring up their 
47 
children properly. 
Nations undergoing economic development are striving 
to lower their birth rates in order to hasten their climb 
into higher per capita levels of living. Modern warfare 
gives a very great advantage to the nations that have a 
technologically advanced and a literate and skilled work 
force. Self defense rests on skill and knowledge rather 
48 than a quantity of flesh in the uniforms. 
Although population growth does not provide the drama 
of financial crisis or political upheaval, its significance 
for shaping the world is atleast at the higest level. In 
the past three decades many developing countries managed 
to raise average income even through their population 
growth rapidly. In that strict sense, rapid population 
growth has been accomodated. But the goal of development 
extends beyond accommodation of more people, it is to 
improve people's lives. The cost of rapid population growth, 
47. ibid., p.58. 
48. Bogue, D.J., op. cit., 1969, p.55. 
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atleast for world as a whole, may not be catastrophe. 
But continuing rapid population growth on an 'even larger 
base is likely to mean a lower quality of life for millions 
of people. The main cost of such growth borne principally 
by the poor in developing countries has been and will be 
flattering progress against what is still high mortality 
and lost opportunities for improving people's lives. 
The implications of population growth differ considerably 
among countries. Countries where education levels are 
already high, investment in transport and communications 
is in place and political and economic systems are relatively 
stable, are well equipped to cope with the problems of rapid 
population growth, irrespective of the fact whether their 
50 
natural resources are limited or they are already crowded. 
Countries with untapped natural resources could in the 
long run support more people. But rapid population growth 
makes it hard for them to develop the human skill and 
administrative structures that are needed to exploit their 
resources. In Brazil, Ivory Coast and Zaire for example, 
the development of unused land will require large comple-
mentary investments in roads, public services, drainage and 
other agricultural infrastructures. Natural resources are 
not by themselves sufficient for sustained economic grov^ th. 
49. World Bank, op. cit., 1984, D.7. 
50. Hornby and Jones, An Introduction to Population Geography, 
Cambridge University Press, 1980, p.14. 
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In the countries like Bangladesh, China, Egypt, Pakistan, 
India and Nepal where the amount of new land or other 
exploitable land is limited, the short difficulties are 
more obvious. In some areas crop yields are still relatively 
low, leaving room for rapid growth in agricultural production, 
in other manufacturing industries could provide exports to 
pay for extra food imports. Both of these solutions require 
costly investments in the development of new institutions 
and numerous economic and social adjustments, but they can 
51 
be easier if population is growing slowly. Such changes 
may be much easier if technology is advancing rapidly. From 
one point of view, population growth itself helps to bring 
aoout technological change in agricultural societies. It 
may help to introduce new farming methods to maintain per 
capita income. But throughout the modern technological era, 
there is no evidence to prove that a large or rapidly growing 
population has itself been influential'in promoting new 
52 technology. ihe money and rich skills needed for important 
advancement like the Green Revolution are overwhelming in 
the rich nations where population growth is slow. If any 
thing there have brought is labour saving, not labour-using 
innovations. Although the adjustment and technical progress 
can accompany population growth slower, and it would oermit 
them to raise average incomes all the faster. 
51, VJorld Bank, op. cit., 1984, p.81. 
52. ibid., p.81. 
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CafiiPTER I I 
F E R T I L I T Y 
Fertility may be defined as the reproductive 
performance measured by actual number of births of an 
individual, a couple or a group of population. Fertility 
must not be confused with fecundity which may normally be 
defined as the physiological capacity of a man, woman or 
couple to reproduce live births. 
The term fecundity is biological whereas the term 
fertility indicates the actual level of reproductive 
performance determined by social, cultural, psychological 
as well as economic factors. These terms are used quite 
loosely in medical literature and are sometimes treated 
as being synonymous. 
MEA.SUREMENTS OF FERTILITY 
Fertility measures the rate at which a population 
adds to itself by births. This measurement may be related 
to something for example, the total population of the 
country/total population of the women in the country/ 
region, total women of the child-bearing age, total 
married women etc. If fertility is measured with respect 
1. United Nations, i4ultilingual Demographic Dictionary, 
Pooulation Studies, New York, 1958, No. 29, p.38. 
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to married couple, we will be ignoring births given by 
unmarried mothers or widows or births which resulted 
from pregnancies with paramours. The number of births 
are actually related to exposure to pregnancy. 
The study of fertility involves the use of a number 
of methods of fertility measurement each with advantages 
and disadvantages, each suitable under certain 
circumstances and-unsuitable under other. Most important 
among them are mentioned below: 
Crude Birth Rate 
Crude birth rate is expressed in terms of number of 
live births in a year per thousand of the mid-year 
population. It may algebraically be expressed as: 
B 
CBR = X 1000 
p 
where B stands for the total number of live births during 
a year and ? stands for the estimated mid-year population. 
The crude birth rate provides a first approximation 
in any study of fertility and has the advantage of bringing 
out exact rate at which the population increases through 
births but the major drawback of such an index is that 
it uses the total population as denominator, although the 
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entire population is never involved in the process of 
reproduction, 
Child-Woman Ratio 
Child-woman ratio is expressed in terms of number 
of children below five years of age per thousand females 
of reproductive age group. It is calculated as; 
P - 4 
o 
CWR = • X lOCX) 
P^ 15-44 
where P - 4 is the number of children under five years 
o 
of age and P^ 15-44 stands for momen of child-bearing age. 
Child-woman ratio is a useful index of fertility as 
it takes into account only the females in the reproductive 
age group. However, it also suffers from certain drawbacks. 
First, it cannot be tabulated for a year other than census 
year, because age distribution data are available for census 
years only. Second, it includes only the surviving children 
below five years of age and not all the children who were 
actually born. Third, it takes into account all females 
in 15 - 44 years age groups, irrespective of their marital 
status. 
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General Fertility Rate 
The general fertility rate measures the number of 
the live births in a year born per thousand women of 
normal reproductive age group. It is calculated as: 
•^b 
GFR = X 1000 
"TflS-Ag 
where T, refers to the number of live births in a year 
and T^ ,c ^g to the number of women in normal reproductive 
age group. 
The above index is a definit improvement over crude 
birth rate as it takes into account only the female 
population of reproductive age group but it is not an 
effective refinement for two reasons. Firstly, it is 
related to all the women in child bearing age group 
irrespective of marital status and secondly, the 
fecundity of women is not the same during the entire 
span of child-bearing period. It may be pointed out 
that the child-bearing rate is appreciably higher in 
20 - 29 age group than in 15 - 19 and 30 - 44 age groups. 
Age-Specific Fertility Rate 
It is the average occurrence of live births to the 
females of a specific age group per thousand women in 
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that particular age group. In other words, it is a 
general fertility rate for a particular age group and 
it is expressed as: 
ASFR = X 1000 
Pfa 
where B^ stands for number of births to a women of a la 
given age group (say 15 - 19, 20 - 24 and so on) and 
P^ stands for total female population in the specified 
age group. 
This type of measure of fertility permits detailed 
comparisons between population and is helpful in 
revealing the differences in the fertility rates of 
women belonging to different age groups. 
Total Fertility Rate 
The total fertility rate is another age-sex adjusted 
measure of fertility which has been regarded as the most 
sensitive and the most meaningful cross-sectional measure 
of fertility. It may be defined as the average number of 
children that would be born alive to a women (or group of 
women) during her life time if during her child bearing 
years she were to bear children at each age in accord 
with prevailing age specific fertility rate. It is 
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obtained by summing the age specific birth rates and 
multiplying it by number of years in the age interval. 
Total fertility rate has considerable value because 
it is easy to calculate and eliminates variations due 
to differences in age distribution. Besides, it is 
effective measure of age-sex adjusted fertility. 
Separate total fertility rates can also be calculated 
for significant categories such as total population, 
rural population, urban population, racial groups, ethenic 
groups which may prove to be a significant tool for 
understanding the fertility behaviours of different 
groups of population. 
Gross Reproduction Rate 
Gross reproduction rate represents the average number 
of daughters, which ignoring mortality would replace their 
mothers assuming that the age and sex-specific fertility 
2 
rates for the current period were to continue indefinitely. 
It is, therefore, a measure of the average number of 
daughters produced by the woman during her reproductive 
life span. For instance, a replacement rate of unity 
supposes that one woman dies after giving births to one 
2, Woods, R., Population Analysis in Geography, Longman, 
London and New York, 1979, p.96. 
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female who also has the same degree of fecundity and also 
does not die before reaching the reproductive age. It is 
also expressed in terms of female babies born per thousand 
of female population in reproductive age group. 
FACTORS OF FERTILITY 
The number of births occurring in a year in any 
population is determined partly by demographic factors 
such as age and sex distribution, the number of married 
couples, their duration of marriage etc. The fertility 
is also related with many other factors of social and 
economic set up, such as housing condition, education, 
income, religion and attitudes towards family size. These 
factors may be studied under five broad categories of 




Biologically speaking, race has been found to be 
4 
the basic factors generating fertility differences. 
In New Zealand, for example, moori fertility is much 
higher than that of whites, and similarly the fertility 
of the indigenous population of Rhodesia and Zambia is 
almost twice than that of the Europeans, How far these 
3. Chandna, R.C., A Geography of Population. New Delhi, 
1992, p.89. 
4. ibid., p.90. 
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differences in their fertility are related with their 
racial differences are not very easy to establish 
because not all the racial groups living in similar 
environment may be at the same stage of demographic 
evolution. 
Another biological factors supposed to effect the 
fertility of a population is health. Although it is 
very difficult to establish a direct correlation 
between the health of an individual and his fertility 
potential, yet there is no denying the fact that bad 
hygienic conditions can lead to partial or complete' 
5 
sterility. Furthermore, normally one would expect 
that those enjoying good physical and mental health 
would be more profilic, but more empirical observations 
show contrary results as the most under nourished in 
the world are the most fertile. General health 
conditions have also an indirect impact upon fertility 
patterns of the area. Poor health conditions resulting 
in high incidence of mortality compel the people to go 
in for large families,so that each couple can have at 
5. Clarke, J.I., Population Geography, Pergaman Press, 
Oxford, 1981, p.117. 
6. Chandna, R.C., and Sidhu, M.S., Introduction to 
Population Geography, New Delhi, 1980, p.74. 
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least two-three survivors. However, with the improvement 
in the general health conditions, the mortality rate goes 
down and people start adopting small families. 
Demographic Factors 
The age-structure of the population is the basic 
demographic factor of human fertility, because the 
proportion of population in reproductive age-group has 
a direct bearing upon birth rate. Comparisons of birth 
rates and fertility rates show the importance of age 
structure, Japan's birth rate in 1962 was 17,2 per 
thousand and similar to that of Norway, which had 17.3, 
but really her fertility rates (5.1 per hundred) was much 
lower than that of Norway (6.37) because her age-structure 
7 
was more youthful. 
The second demographic factors affecting the fertility 
of a population is its sex composition. A balanced sex 
ratio would create normal conditions for an average birth 
rates. The impact of sex ratio as a determinant of 
fertility can be well judged when we examine the birth 
rates of population having sex structure differentials. 
For example,in India the urban centre which largely 
attract male in-migrants and thus suffer from great 
7. Clarke, J.I., op. cit., 1981, p.117. 
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paucity of females, have low birth rates. 
Another demographic factors leading to the fertility 
differential is the factor of residence or degree of 
urbanization. Rural fertility exceeds urban fertility 
in both developed and developing countries. A survey 
which was conducted in India in 1979 reports that rural 
fertility was higher than the urban fertility. It is 
because of the fact that in the cities there is high 
cost of living, which the family with a big size cannot 
afford. Consequently the couples go on for small families. 
Social Factors 
Religion is considered to be an important factor 
affecting fertility. Among all the religions, Islam has 
been found to exercise greatest control over deliberate 
attempts to check population growth. Kingslay Davis 
observed that in India, although the Muslims and the 
Hindus live in similar environment yet the birth rates 
of the Muslims were found significantly higher than those 
Q 
of Hindus. The average number of children born to a 
Muslim woman is 5,71 as compared to 5.16 to a Hindu female. 
This differential fertility between two religions is 
perhaps, mainly due to the fact that the remarriage of 
8. Clarke, J.I., Islamic Populations: Limited Demographic 
Transition, Geography, 1985, Vol. 70, No. 307, p.120. 
9. ibid., p.121. 
lO .S r in ivasan , K . j F e r t i l i t y Behaviour of Married V/omen, 
Populat ion Review, 1967, p .56 . 
10 
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v/idow is allowed in Islam while in Hindu religion it is 
not. The studies conducted in U.S.A. and Canada have 
clearly pointed out that the fertility of Roman Catholics 
has been higher than that of either protestants or Jews. 
Literacy and education increase the awareness and 
willingness to understand the basic problems affecting 
the individual and his family in a rational way. Education 
also broadens horizons and breaks the barriers against 
the willingness to restrict family size. Hence, other 
things remaining same, education ought to be negatively 
associated with fertility. An increase in average 
education attainment was seen as an inevitable accomoaniment 
to the economic restructuring of society, but its role in 
fertility decline was not particularly emphasized. More 
recently however, the occurrence of substantial declines 
in many developing countries which have not experienced 
marked economic growth or industrialization has focused 
attention on other types of societal changes that could 
change attitudes and motivation towards child bearing. 
Large increases in the level of education have typically 
occurred slightly before or around the same times as 
12 fertility decline, K. Davis finds that there is a 
11. United Nations, The Determinants and Consequences of 
Population Trends. New York_, 1973, Vol. I, p.l02. 
12. Caldwell, J.C., Mass Education as a Determinant of 
the liming of Fertility Decline, Population and 
Development Review, 1980, Vol. 6(2), p.26. 
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curvilinear relationship between the number of children 
13 
and percentage of females who are literate, A study 
conducted in Mysore, India revealed that the average 
number of children born to an illiterate female is 5.5, 
those who were educated upto high school or more gave 
birth to only 3.9 children."^ Part of the difference was 
due to the higher marriage age of those who were educated 
upto the high school or more. But when the averages were 
standardised by duration and age at marriage, the difference 
between the two persisted, although it was smaller. 
The age at marriage is another basic social factor of 
human fertility. It appears that fertility goes down when 
marriage takes place at a late stage. In Europe many 
people marry at a very late stage and in many more cases 
the people even do not marry at all. It is well known 
fact that fertility rate is higher in countries where 
marriages take place at comparatively early ages, as 
c£)mpared with the people who marry at late stage. In 
India marriages take place at very young age, but in West 
Indies marriages take place at late stage but the boys and 
girls are permitted to have sex relations and even produce 
13. Davis, K., The Population of India and Pakistan, 
Princeton University Press, 1951, p. 74. 
14. United Nations, The I'Aysore Pooulation Study, Population 
Studies, 1961, No. 34, pp. 112 - 113. 
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children before marriage. Thus it is not universally 
correct that fertility will be low, if the marriages 
take place at late stage. Since in India inspite of 
the fact that marriages take place at young age but 
sexual relationship is socially permitted when the girl 
has reached puberty, therefore, early marriage does not 
15 influence fertility. 
The younger the women marry, the early they start 
child-bearing and the longer they are exposed to the 
risk of conception. They lose the chance of longer 
schooling and of employment, and they enter to marriage 
with less motivation and fewer resources to plan their 
families successfully. In addition early marriage means 
a shorter gap between successive generations, significantly 
increasing the birth rate. It has been found in India 
that rural females marrying, between the age of 14 and 17 
give birth to 5.7 children, while those marrying between 
18 and 21 gives birth to 4.5 children. 
The status granted to the women in the society is also 
considered to be strong social factor of fertility. 
According to J.I. Clarke, 'the higher fertility in the 
Islamic World is mostly due to the low status granted to 
17 
women in the society', 
15. Raj, Hans, Fundamentals of Demography, Delhi,1984,p.69. 
16. ibid., D.79. 
17. Clarke, J.I., op. cit. , 1985, pp. 120 - 121. 
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Among the various socially rooted factors of 
fertility, the desire to have a son in the family 
18 has been quite significant. Although all societies 
in the world consider a family complete at the 
attainment of a son, yet there are certain socities 
where there is strong social or physiological pressure 
to have a son in the family due to certain social 
19 
customs and compulsions. For example, in India in 
Hindu, the last rites of the deceased parents are 
mythologically to be performed by the son. Similarly, 
in the absence of old age homes, the parents in their 
old age are dependent upon their sons because there is 
a strong social prejudice against the parents living 
with their daughters. It is in this context, that the 
desire to have a son has pushed up the Indian fertility 
rates significantly. 
The recent reduction in fertility in India and some 
other developing countries of the world is, to some 
extent, due to birth control or family planning programmes 
An intensive government sponsored family planning 
programme, growing awareness of the desirability of 
small families, increasing urbanization, spread of 
education and rise in age at marriage are already 
bringing down the birth rates. 
18o Chandna, K»C., oo. cit., 19927""p,94 
19, World Bank, World .DP^velopment Report, 1984. Oxford, 
1984, p. 52. ""™" """• '•" 
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Economic Fators 
Fertility is generally assumed to be a monotonically 
20 decreasing function of income. This may be so because 
a higher level of income is closely associated with 
better education, favourable occupation, and most 
important a higher and balanced consumption patterns 
thus reduced mortality. It has been hyoothesised that 
per capita protein consumption and fertility are inversely 
correlated and protein intake is directly related with 
per capita income, 
it may be pointed out that income increases, the total 
and marginal utility of children as source of security and 
as production agent decreases, while the direct and 
indirect cost of rearing of an additional child increases. 
Hence higher income and increase in income levels will 
21 
motivate fertility reduction. 
From the above discussion it appears that fertility 
patterns of a population are determined by the combined 
effects of biological, demographic, social and economical 
factors. It is not possible to isolate the rate of any 
single factor because birth rate is product of all these 
factors in unison. 
20. Mehta, B.C., Regional Population Growth - A Case Study 
of Rajasthar., Jaipur, 1978, p. 145. 
Leibenstein, Economic.._Backwardness and Ecrmomic Growth 
London, 1963, p.164. 
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CHAPTER I I I 
M O R T A L I T Y 
The study of mortality is useful for analysing the 
recent demographic transitions experienced by developing 
countries and for determining the prospects of potential 
change in mortality conditions in future. The public 
health administration depends heavily on the study of 
mortality, for statistics on death in the population 
cross classified by age, sex and cause of the death are 
of great values for the formulation, implementation and 
evaluation of public health measures. However, population 
geographer's interest in the study of mortality lies 
primarily in its influence upon the growth of population. 
Mortality is an inescapable dimension of human 
experience. Steady reduction in mortality incidence has 
been one of mankind's most startling achievements in his' 
quest for a control over the inevitable, the universal 
phenomenon of death. 
The United Nations and World Health Organisation have 
defined death that, death is the permanent disappearance 
of all evidence of life at any time after birth has taken 
place (postnatal cessation of vital functions without 
capacity of resuscitation). A death can thus occur only 
1, Day, H. Lincoln, What Will a ZPG Society Be Like, 
Population Bulletin, June 1978, Vol. 33, No. 3, p.12. 
2. United Nations, Population Bulletin of the United Nations. 
1962, No. 6, pp.17 - 48. 
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after a live birth and the span between birth and death 
is life. 
. The above definition of death does not include any 
death prior to a live birth, which has been defined by 
the United Nations as follows, 'Live birth is the 
complete expulsion or extraction from its mother of a 
product of conception, irrespective of the duration of 
pregnancy, which after such separation, breathes or 
shows any other evidence of life, such as beeting of 
the heart, pulsation of the umbilical cord, or definite 
movement of voluntary muscles, whether or not the umbilical 
cord has been cut or the placenta is attached, each product 
3 
of such a birth is considered live-born'. 
It is, therefore evident that any death prior to a 
live birth is not considered as a death. Thus abortions 
and still births are referred to not as deaths but as 
foetal deaths. Any expulsion of the foetus, either 
spontaneous or induced, which occurs before the foetus 
becomes viable, that is capable of independent existance 
4 
outside its mother is known as an abortion. When a birth 
does not have any of the characteristics included in 
either of these two definitions of live birth or abortion, 
it is known as a still birth. 
3. ibid., p.6. 
4, United Nations, iviultilingual Demographic Dictionary 
Population Studies, New York, 1968, No. 29, p.36. 
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MEASUREMENTS OF MORTALITY 
Public Health authorities, planners and demographers 
are always interested in knowing the present rates of 
mortality of population as also other allied details. 
They are perfoundly interested in estimating the likely 
trends in future also. Therefore, various indicies are 
used to measure the incidence of mortality. Most 
important of them are crude death rate, age-specific death 
rate and expectation of life at birth. 
Crude Death Rate 
Crude death rate is the number of total registered 
deaths of a specific year per thousand population. It 
is computed as: 
D 
CDR = X 1000 
P 
where D is the total number of deaths in a year and ? 
refers to the mid-year population for that y?ar. 
This measure is very useful indicator of the level of 
mortality in a population, but it suffers from a number of 
deficiencies. Firstly, it yields only an average values 
which may be significantly influenced by extreme values 
of mortality. Secondly, it takes into consideration total 
population including all age groups exposed to different 
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degree of mortality risks. 
Age-Specific Death Rate 
It is an universal truth that incidence of mortality 
is lowest among the middle age groups, slightly highers 
among the senile age groups, and highest among the infants. 
This means that the pressure of death is not uniform among 
various age groups. It also varies between the two sexes. 
Thus disaggregation of mortality rate by age and sex can 
be expressed in terms of persons of a given age/sex per 
thousand population of that age/sex. This can be calculated 
as: 
D as 
ASDR = ^ X 1000 
P as 
where D as stands for the number of deaths of specific age 
and sex during a year and ? as stands for total mid-year 
population of specific age/sex. 
Expectation of Life at Birth 
The average expectation of life at birth is a good measure 
of the level of mortality because it is not affected by the 
age structure of the population. This measure is derived 
from the 'iife tables which are constructed to summarise 
the mortality experience of single hypothetical generation 
or a cohort of people subject to a set of constant age-scecific 
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5 death rates throughout its life time. The term average 
expectation of life represents the average number of 
year of life which a cohort of new born babies may be 
expected to live if they are subjected to the risks of 
death at each age according to the age-specific mortality 
rates prevailing in the country at the time to which the 
measure refers. The expectation of life at birth is a 
measure which is rather complicated to calculate but it 
/I 
is the most easy to understand, 
FACTORS OF MORTALITY 
Mortality of a population is determined by a host of 
environmental, demographic, social and economic factors. 
These factors are discussed in detail in the following 
paragraphs. 
Environmental Factors 
The environmental factors like floods, earthquakes 
and volcanoes, have caused abrupt loss of life, but more 
important is the influence of climate, and its intricate 
relationship with disease. We have only to look at the 
seasonal variations in mortality in Britain, where January 
deaths may be nearly twice those of August, for an 
indication of climatic effects. Stamp has stressed on 
5. Bhende, A,A. and Kanitka"r'7^ r7","~"Princ'ipl'es of'~opulation 
Studies, Bombay, 1988, p.166. 
6. ibid., p.166. 
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several occasions the effects of climatic variability, 
insolation aspects, atmospheric pollution, air 
conditioning and central heating on health and mortality. 
It is pity that climatic factors are so difficult to 
isolate. We should also recall the effect of solar and 
atomic radiations, it is clear that exposure to ionizing 
radiations increases the risk of developing leukaemia. 
Moreover, soils and the quality and quantity of water 
7 
supply may be influential. 
Demographic Factors 
Broadly speaking, the age structure of a population 
has been rnentioned as the most important demographic factor 
governing the incidence of mortality in a population. 
Incidence of mortality is highest during the infancy and 
it declines as the child matures and again increases 
towards the older ages. Thus the societies having age 
composition favourable towards infants or old ages have 
higher risks of mortality as compared to younger and mature 
age structure societies. 
The sex composition of population also influences the 
mortality patterns. Both human and the animal studies 
suggest that there is a biological difference between 
7, Clarke, John I,, Pgpu1ation Geography, Pergaman Press, 
Oxford, 1981, p.119. 
8. Chandna, R,C. and Sidhu, M.S., Introduction to Population 
S.£2£5'a.£ilX» Nsw Delhi, 1980, p.72 
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males and females which leads to higher male mortality, 
though in some developing countries the women may exhibit 
higher mortality rates. This high female mortality in 
these countries is due to the malnutrition, high maternal 
mortality under poor conditions of medical care and most 
9 
importantly the low status granted to the women. 
Rural urban residence has its own contribution to 
make so far.' as the patterns of mortality are concerned. 
In India, survey conducted by the United Nations reported 
that mortality was lower in Bangalore city than in towns 
and rural areas. It may be attributed largely to the 
fact that the limited medical facilities are often 
concentrated in urban areas. Moreover the urban population 
have high literacy rates, better transportation facilities 
and greater awareness of health hazards in comparison to 
their rural counterparts. 
Social and Economic Factors 
Social and economic factors influenc . the differences 
in mortality rates of the developed and less developed 
regions. The closely associated factors of this category 
are general conditions of nutrition, housing and sanitation, 
The mortality patterns of different countries are by and 
9. Lucas, D.5 Beginning Population Studies, Australian 
National University Press, Canberra, 1979, p.81. 
10.United Nations, op. cit., 1962, p.74. 
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large in consonance with their unhygienic conditions. The 
less developed region which suffers from unhygienic condition; 
in general show high average mortality. Similarly, the 
mortality rates are also found to be inversely correlated 
with literacy standards, which govern people's knowledge 
of health hazards. The most illiterate societies suffer 
a general indifference and apathy to insanitation and hence 
are characterised by high rates of sickness. 
The economic factors of mortality, the income of 
individual may be considered as the most significant. 
It is the income of an individual which not only determines 
the richness of his diet but also his capacity to avail 
himself of medical facilities. It is not meant to convey 
that the rich people can avoid death because the death 
ultimately knocks at every body's door. It is only to 
signify that the income of a person can help him in buying 
a medical care. Such differences in the mortality rates 
of the rich and poor occur only when there are wide 
inequalities in income and the medical facilities are not 
universally available. Once the medical facilities become 
universally available, the differences in the mortality 
patterns of people belonging to different income groups 
diminish. Generally, there exists a negative correlation 
11. Chandna, R.C. and Sidhu, ;.US., jjp. cit. , 1980,p.74 
12. ibid., p.74. 
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between death rates and standard of living. The type of 
economy has also been mentioned as one of the factors 
governing the mortality rates. It may be pointed out 
that the industrial societies due to overcrowding, 
environmental pollution, hazards of accidents suffer from 
high death rates in comparison to agricultural societies 
which enjoy open-air life in sparsely populated country-
side. The leakage of the toxic gas at the Union Carbide 
Company in Bhopal which took a heavy toll of life can be 
one of the best examples for industrial economies in this 
regards. 
Other factors which may cause large scale deaths are 
natural calamities, wars, epidemic, famines. These factors, 
of course, were more prominent in the historic past and 
now the world is tightening its grip over the abnormal 
deaths caused by such factors. However, these factors 
have to be kept in mind whenever an assessment of mortality, 
in any area is to be made, 
INFANT MORTALITY 
The infant mortality rate is specially important in 
the analysis of mortality, because infant deaths account 
for a substantial number of all deaths, especially in those 
countries where health conditions are poor. How much the 
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society is advanced very much depends on the extent to 
13 
which infant mortality has been checked and controlled. 
Infact, the pressure of death is maximum on the infants. 
It decreases thereafter towards the younger and middle ages 
but again becomes very strong on the persons who attain the 
age of 55 and above. Not much attention is paid to the old 
age deaths because that is considered enevitable but infant 
mortality needs serious attention. 
Infants are defined in demography as an exact age group, 
namely, age 'Zero' or those children in the first year of 
14 - • life v/ho have not yet reached age one. ihe infant 
mortality rate is specially the ratio of infant deaths 
registered during a calander year to the total number of 
live births in the same year. It is generally considered 
a very good index of living in a population. If lov*er the 
infant mortality rate the better is the level of living 
as well as a good indications of the general health 
15 
conditions prevailing in a population. 
On the basis of these measurements infant mortality 
rates are observed and efforts are made to check infant 
mortality which is persisting at an alarming rate. It is 
13.Raj, H., Fundamentals of Demography, New Delhi, 1984,p.119, 
14.George, V.'. Barclay, Techniques of Population Analysis, 
New York: John Wiley and Sons, 1958, p.47. 
15.Thompson, Warren S., Population Problems, New York: Mc 
Graw Hill, 1965, p.355. 
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estimated that in developed countries the infant mortality 
rate varies between 10 and 33 per thousand whereas in 
developing countries the rate varies from 50 to 135 or even 
higher. It has been estimated that some eight million 
persons die every year in India. Of these death more than 
two millions are infants below the age of one year, that 
is about a hundred for a thousand live births in a year. 
These variations are influenced by a host of factors, 
some of them are dealt. 
FACTORS OF INFANT MORTALITY 
A variety of factors are observed which affects or may 
affect infant mortality differentials, but they customarily 
are classified as biological and socio-economic or 
environmental factors, though these two categories should 
not be tiireated as watertight compartments, for there is 
a great deal of interaction between the two. At times it 
is even possible to modify biological factors by introducing 
changes in socio-economic factors. For the sake of 
convinience, however these two factors are discussed 
separately. 
Infant deaths are grouped into two categories according 
to the age at death. The first category consists of those 
infants who die before they complete four weeks of life 
16. Chandrashekhar, S., Infant Mortality, Population Growth 
and Family Planning in India, Oxford, 1972^ p.21. 
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and are referred to as 'foetal-neo-natal' deaths. The 
other category consists of those infants who die after 
they complete four weeks of life and are referred to as 
'past-neo-natal' deaths. Factors affect foetal and neo-
natal deaths are primarily endogenous, while those which 
17 
affect post-neo-natal deaths are primarily exogenous. 
The endogenous factors are related to the formation 
of foetus in the womb and are, therefore biological in 
nature. Among the biological factors affecting foetal 
and neo-foetal infants mortality rates, the important ones 
are the age of mother, the birth order, the period of 
spacing between births prematurity, weight at birth and 
the fact of multiple births. 
It has been generally observed that foetal and neo-natal 
mortality rates for the first births order is higher among 
mothers whose age at first parity is belov; 19 years with 
the increase in the age of motheis at the second and third 
parity, the neo-natal rates come down. Then the death rates 
increases again with higher age of the mother, higher 
parities and higher births orders. Thus if a graph of 
foetal and neo-natal mortality rates is drawn with respect 
to these factors, it would more or less resemble a 'U-shaped 
curve'. 
17. Bhende, A.A. and Kanitkar, T., op.cit., 1988, D.175, 
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It may also be pointed out that the weight of the baby 
at birth is also an important factor affecting infant deaths. 
In United States, it was observed that a low birth weight 
was the cause of two-thirds of all the neo-natal deaths in 
1950. It was also found that chance of survival increased 
considerably with even a moderate increase in the birth 
weight the optimum birth weight ensuring survival being 
3501 - 4000 grams.-"-^  
Under the category of exogenous factors we include 
social, cultural economic and environmental factors. These 
factors are found to affect infant mortality, specially 
during the post-neo-natal period. Post-neo-natal deaths 
are T.ainly due to various epidemic caused by community 
diseases, both of the digestive system, such as diarrhoea 
and enteritis, and of the respiratory system, such as 
branchitis and pneumonia, as well as by faulty feeding 
patterns and poor hygiene. The underlying environmental 
factors include crowding and congestion, insanitary 
surroundings, lack of proper sunshine and fresh air. 
Illegitimacy is an important factor contributing to 
a high infant mortality rate. The difference between 
infant mortality rates of legitim.ate and illegitimate births 
are usually found to be quite marked. The reason for this 
18. United Nations, The Determinants and Consequences of 
Population Trends, population Studies, 1973, Vol. 1, 
No. 50, pel26. 
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difference is quite obvious, A child conceived and born 
out of a wedlock is generally unwanted both by the mother 
and society. Consequently such a child does not receive 




A REVIEW OF AVAILABLE LITERATURE 
The present day scholars working in different 
disciplines have jumped into a common pool of population 
studies from different spots. The economists, physiologists, 
sociologists, geographers, demographers and social workers 
are equally concerned with the interplay of the forces of 
grov;th and distribution of population and the resultant 
effects on the citizens, patterns of land use, social 
v/elfare, needs of the community, civic amenities and 
political institutions. They have also examined the role 
of the various biological, demographic, social, economic, 
cultural and political determinanxs on population growth. 
However population geography as an area of research is 
about thirty years old. Even during this short span, the 
valuable contributions made by population geographers have 
widen the horizons of the discipline to such an extent 
that population geography is now considered as one of the 
main contributors to- the development of population studies. 
The contributions made on the various aspects of 
population growth by geographers are so vast that at this 
stage it is very difficult, rather impossible, to review 
all the existing literature. Therefore, some of the 
important works from the available literature.are reviewed 
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in which some important population theories and the other 
works done so far by the scholars of various disciplines 
on population growth in the world in general and India 
in particular are taken into account. 
Malthus (1798) was probably the first person to 
appreciate the close relationship between population 
growth and other demographic changes on the one hand, 
and the socio-economic changes on the other. He arrived 
at his theory of population growth was likely to affect 
human welfare. According to him pouulation it goes 
unchecked increases in a geometric ratio. On the other 
hand, subsistence increases only in an arithmetic ratio. 
Thus there exists a gap between population numbers and 
means of subsistence and this widening gap between the 
two ultimately leads to a point where hunger, misery and 
poverty become inevitable. He invisaged the operation of 
positive and preventive chacks v^ hich operated to reduce 
the growth rate,, Positive checks are related to the causes 
of death and an increased death rate.. These include 
poverty, disease, epidemics, famine and war. Preventive 
checks, on the other hand, are related to birth rate. 
These include abortion, moral restraint etc. 
1. Malthus, T.R,, An F-say on the Princiols of Population, 
London, 1798, 
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Sadler (1830) , a contemporary of Malthus, was 
against the Malthusian law. According to him, the 
natural law of population growth was exactly the 
opposite of that expounded by Malthus. He found an 
inverse correlation between man's tendency to increase 
the number and density of population. He emphasized 
that, man's tendency to increase in number would diminish 
as the density of population increased. Thus Sadler's 
lav/ of population believes that the fecundity of human 
beings varies inversely as their numbers increase on a 
given space. 
Doubleday (1841) , postulated that there exists an 
inverse correlation between the increase in population 
and the increase in food supply. Thus areas with better 
food supply, according to Doubleday, shall record slow 
increase in their population. He believed in all societies 
a constant increase in population takes place in areas 
where the food supply is worst, whereas in the areas where 
food supply is adequate, a constant decrease in population 
is recorded. Between these two extremes, lie the areas 
which have tolerably good food supply. Such areas have 
stationary population. 
2. Sadler, M.T_. , The Law of Population; A Treatise, in 
six Books, in Disproof of the Super Fecundity of Human 
Beings and Developing in Real Principles of their Increase 
London, 1830, Vols. I - II. 
3. Doubleday, T. , i_he True Law of Population, Shown to be 
Connected v^ ith the Food of the People, London, 1841, 
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4 Dumont (1890) gave his theory of 'social capillarity' 
based upon his study of population growth in France. He 
was of the opinion that like physical capillarity, there 
existed a tendency among the individuals to attain higher 
levels which could be called as social capillarity. It 
is this desire to rise upwards socially that provokes man 
from reproducing rapidly and become more interested in 
moving upward for his personal benefit regardless of the 
benefit of the community. He considered upward movement 
from class to class as a direct cause of decline in the 
birth rate because the development of numbers in a nation 
in in inverse ratio to the development of the individuals, 
Ricardo (1821) postulated that labour is as an 
abstract conmodity like any other commodity in the market 
system. According to him, the wage level depended largely 
upon the population growth and accumulation of capital. 
He strongly believed that population regulates itself 
according to availability of funds to employ it. Hence the 
population increase or decrease in accordance v/ith the increase 
or decrease of the rate of accumulation. 
Clarke, J.I. (1981) in his book 'population geography' 
has dealt with population growth and its determinants 
4. Dumont, A., Depopulation et Civilisation, Etude 
Demoqraohique, Paris, 1890. 
5. Ricardo, D., Principles of Political Economy and Taxation, 
London, 1321. "~ 
6. Clarke, J.l., Population Geography. Pergaman Press, 
Oxford, 1981. 
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namely, fertility, mortality and migration in detail. 
7 8 
Latter on Zelinsky (1966) , Beaujeu-Garnier (1966) , 
Trewartha (1969)*^, Demko {1910)^'^, Woods (1979)-'--'-, Chandna 
12 (1992) and several other have added to the literature 
of population growth in their respective books. 
The impact of population growth on the economy of the 
world for the period 1951 - 71 has been examined by Staving 
1 o 
(1977) . Data for such an analysis have been collecteo 
for 94 countries, which have been divided into three 
categories of lov/, medium and high levels of per capita 
G.N.P. Regression and correlation techniques have been 
used for the analysis. The author points out that 
population increase tends to have an adverse effect on 
the growth of per capita gross capital formation, 
government consumption, manufacturing and exports. 
7. Zelinsky, Vi/., A Prologue to Population Geography. 
Prentice Hall, Washington, 1966. 
8. Beaujeu-Garnier, Geography of Population. Longman, 
London, 1966. 
9. Trewartha, G.T., A Geography of Population; World 
Patterns, John Willey, New York, 1969. 
10.Demko, G.J. et.al.. Population Geography - A Reader, 
Mc. Graw-Hill, New York, 1970. 
11.Woods, R., Population Analysis in Geography, Longman, 
London, 1979. 
12,Chandna, R.C, A Geography of Population, Kalyani 
Publishers, New Delhi, 1992. 
13,Staving, G.R., The Impact of Population Growth on the 
Economy of Countries, J_conomic Development and Cultural 
Change,1977, 77(4), pp.35-50. 
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Akindobe (1977) has supervised the population 
explosion in Africa and its implication for economic 
development. The paper consists of two major parts. 
First deals with the growth of population in Africa 
and second discuses the implication of this growth for 
economic development. He has discussed four major 
problems associated with the population explosion in 
Africa. They are a high percentage of dependents, 
growing urban unemployment, rural underemployment and 
shortage of skilled workers. In these four problems, 
15 Hidore (1978) added one more which is deterioration 
of the vegetation and social erosion taking place in 
Africa. According to the writer the rapid deterioration 
that has taken place in recent years can be traced 
primarily to three activities by the growing occupants 
of the land. These activities are overgrazing, extensive 
firing of the vegetation and overcultivation. It has 
been observed by many scholars that the fertility rate 
for the last ten years is on the decline in many of the 
developing countries. Tusi and Bogue (1978) have 
examined three aspects of fertility decline. They are 
the evidence of the fertility decline, the factors that 
14. Akindobe, A., Population explosion in Africa and its 
Implications for Economic Development, Journal of 
Geography, 1977, 77(1), pp.28-36. 
15. Hidore, J.J., Population Explosion in Africa, Further 
Implications, Journal of Geography.1978. 77(6), pp.214-22C 
16o Tusi, A.O. and Bogue, D.J,, Declining V/orld Fertility: 
Trends, Causes and Implications, Population Bulletin. 
1978, 33(4), pp.1 - 50. 
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appear to have accounted for the decline and its implications. 
The data for such a study have been analysed for the period 
of 1968 - 75 on eight socio-economic indicators of fertility 
decline namely, G.N.P., percentage of urban population, the 
infant mortality rate, life expectancy at birth, percentage 
of employed female population working in agriculture, literacy 
rate and the percentage of the males and females aged 6-23 
years enrolled in school. Statistical analysis of the data 
suggested that socio-economic development made by low 
developed countries in this period could not be accounted 
for fertility decline and have made it clear that well 
organised family planning programmes are the major contri-
buting factors. The authors have projected that by 2001 A.D., 
only 20 percent of the world population will.be in the 'red 
danger' of explosive growth and many developing countries 
will be at or near replacement level. However, it is 
possible if and only well organised family planning continues, 
In India the some of the scholars have examined the 
17 growth of population in some of the state as Singh (1947) 
focussed the influence of physical phenomena on the 
distribution and growth of population in U.P. 
Davis (1951) has rendered a through demographic 
analysis of the population growth in India from 1872 to 1950. 
17o Singh, R.L. , Trends in Growth or~Po'pulatiorr"in U,P~ 
iulletin_.of National Geographical Society of India ,1947, 
Vol. 3. 
18c Davis, K., The Population of India and Pakistan, Princetc: 
University Press, 1951, pp.34-37. 
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in his book 'The Population of India and Pakistan'. 
He has analysed the growth of the population and conse-
quences of the fluctuating growth of population upto 
1921 and accelerating growth of population thereafter. 
The discussion on fertility and mortality is highly 
illuminating. 
Hsu (1955) in his study discussed the variables 
such as education, occupation and other political factors 
likely to affect the urban and rural population growth 
rates in China. The paper also proves reasons for high 
fertility in rural areas and finds that the traditional 
concern of old age and family propagation are more 
important than are the economic reasons. To implement 
the one child policy the author has discussed various 
measures adopted by the Government. 
The spatial patterns of population change was 
studied by Trewartha and Gosal (1957) and Gosal (1962) •". 
In the study of the regional aspects of population growth 
in India they have discussed the patterns of population 
growth and analysed the high degree of positive correlation 
between density and population growth. The study of the 
19. Hsu, iViei-Ling, Growth and Control of Population in 
China: The Urban and Rural Contrast, Arinals of the 
Association of_^ A-^ merican_. Geographers^, 1955, Vol. 75, 
No. 2, pp. 241 - 2577 
20. Trewartha, G,T. and Gosal, G.S,, The Regionalism of 
Population Change in India, Cold Spring Harbour 
Symposium in Quantitative Bi'oioqY ,1957, N'O. 22, pp. 71 -81. 
21. Gosal, G.S., Regional Aspects of Population Growth in 
India, Pacific View Point, 1962, Vol. 3, pp.87-89. 
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patterns of population growth in Punjab during 1951-61 was 
22 
dealt by Gosal and Ojha (1964) . In a subsequent study 
on 'redistribution of population in Punjab', the authors 
have pointed out that the demographic dynamism of Punjab 
during 1951 - 61 is not only reflected in the phenomenally 
high rate of its population growth, but also in the sizeable 
movement of its people to other states of India and foreign 
lands and considerable amount of redistribution of population 
within the state. 
23 Freedman (1965) accepted fertility to decline first 
and it can rapidly under the following conditions : 
1. where significant social development has already occurred, 
2. where mortality has been relatively low for some time, 
3. where there is evidence that many people want moderate 
and sized families are inclined to limit family size, 
4. where there are effective social networks transcending 
local communities through which family planning ideas 
and services and other modernizing influences can be 
dismissed, 
5. where there are large scale effective organized efforts 
to disseminate family planning ideas and information and 
6. where such nevi contraceptives as the intrauterine devices 
or contraceptive pills are effectively available. 
22. Gosal, G,S. and Ojha, B.,S,, Patterns of Population Gro?,'th 
in Punjab, 19ol"61, Rssgaixjx,,5jilletin_ (N,S.) of the 
Punjab University,_Chandigarh, 1964, No, 15, po.1-11. 
23, rreedman, R. , ihe iransition from High to Low Fertilit-/: 
Challenge to Demographers, Po^ o^ r a^tj._on___^rride_x, 1965, Vol'.ol 
pp. 418, 
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24 Lai (1968) has discussed the impact of education 
and social factors on the growth of population in Kerala, 
Various statistical techniques have been used for this 
analysis. The writer finds that deliberate and conscious 
efforts towards family limitations have made an impact on 
the control of population growth largely due to the 
sociological factors among which the impact of universal 
literacy is most prominent. 
The growth of population in the Ganga-Ghaghra Doab 
of Eastern Uttar Pradesh, has been analysed by Misra (1970) 
based on decadal census data of tehsil level. After giving 
a brief account of the region the population growth of the 
region, starting from the earliest census records upto 1961 
has been discussed. The period from 1871 to 1961 has been 
divided into three mutually exclusive growth periods. By 
interpreting the figures of population projected by the 
Directorate of Agriculture and Economics, U.P., for various 
years, one may arrive at the conclusion that this is the 
possibility of population problems in near future. 
Population growth trends over the past hundred years 
and present spatial distribution of population in Nagpur 
25 
24, Lai, RcB,, Literacy Levels and Population Growth, 
2oDjiX3^iop^,Re}iiew_,, 1968, Vol, 12 (l and 2), pp, 55-59. 
25. i>;isra, R.IN», Growth of Population in fne Lower Ganaa-
Ghaghra Doab, Xlldisn_Geo2.rajDher, 1970, pp,48-52, 
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city have been studied by Shastri (1973)^ with the help 
of regression curves and lorenze curves. It has been 
pointed out that the population of the city has grovm 
because of its location, and commercial and industrial 
importance. The shifting of the state capital has adversely 
affected population growth of the city. 
27 Krishan (1975) has examined the rural and urban 
population growth in India during 1961 - 71. He finds 
that India with its persistently high birth rates associated 
with agricultural economy is passing through a phase of 
explosive population growth. He also points out that the 
regional variations in population growth are determined 
more by differences in mortality than fertility which 
operated at a uniformly high level in almost all areas 
or in mobility which was low and sporadic. 
28 Day (1978) has explored the implications of a 
population with essentially zero growth rate. Analysing 
the demographic data of twonty six countries experiencing 
zero growth of population it is observed that certain 
demographic characteristics of such population are having 
balanced sex ratio and old age dist,-ibution. The possible 
26, ShastriJ Prabha, Growth and Distribution of Population 
in Nagpur City, Natipna1 Gepgrapher, 1973, Vol. 3, 
pp, 63-70, 
27, KrishanJ Gopal, Some Aspects of Population Growth in 
India, .Pa£iii^„Vi ev^^Poj^t, 1975, V-d, 16^ pp,207-210. 
28, Day, L.H,, What Will Be a ZPG Society be Lik'-iVj 
£25[iil§-ii2iL„B_ujJ^ tJ^  9785. 33 (3), pp. 1 -- 38. 
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implications of this aged growing population have been 
discussed with regard to health, economic conditions, 
education, the place of women, social security, etc. The 
author warns that the non-demographic factors and the 
absolute size of the population could effect social 
conditions more than the age-sex structure. 
In the study of fertility rates and population 
composition in few selected countries of the world, 
Siddiqui and Alam (1979) have marked that high fertility 
with comparatively low mortality constitutes heavy juvenile 
dependency burden and unemployment. They have suggested 
that measures should be taken to decrease -fertility rate 
which v/ould help in reducing the proportion of juvenile 
age group to the work force and would give a chance to 
remove disparity within the country and between developing 
and developed realms of the world. 
The salient features of the Indian demographic 
situation as revealed by preliminary reports of the 1981 
30 Census are summarised by Anon (1981) , He concludes that 
the process of the demographic transition is well established 
in atleast seven of the largest Indian states but that is no 
reason for complacency. 
29. Siddiquis F.A. and Alam^ S.^ Impact of Fertility on 
Population Compositions A Study in Population Geography, 
U:tj:ax,„Bhai\gi,t._Bhpo(^ pl._Pa^  , 1979, Vo 1. 15, No. 2^ 
DO, 113 - 3,42. 
or 10. Anon, Indian Population Growth in 1970'Sj ^,£!;iLaJii 
and Development Reviev^ , 1981, 7(2), pp. 325-334. on 
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Patterns of growth of rural population in Hissar 
31 district (Haryana) have been analysed by Gill (1982). 
According to him the patterns of growth in the district 
are mainly determined by the availability of irrigational 
facilities primarily from Bhakhara Canal Waters extended 
to the area in the post 1951 period. Low growth has been 
the characteristics of area with frontier conditions and 
those adjoining with the urban areas, whereas relatively 
low growth has been the characteristic of the tracts 
characterised with dense Populations and poor agricultural 
economy. 
32 Sawant and Khan (1982) have analysed the impact of 
social, economic, demographic and cultural factors on 
variations in the rate of natural increase of population 
in western Maharashtra. By using district level data, 
coefficients of correlation have been calculated between 
rate of natural increase, birth rates and death rates on 
the one hand and different factors affecting them on the 
other. The analysis shows that in western Maharashtra, 
birth rate is high in response to high death rate and 
high infant mortality rate. It also reveals the negative 
natural growth of population with the increase in propor-
tion of working females and the educated males. 
SloGill, IA,S^, Patterns of Growth of Rural Population in 
Hissar District, ij..acK2xa.oMj;,a 1 '^S2^ijivj^'^f_lndla, 1982, 
Vol„ 44, No, 3, pp„ 39 -•497"" 
32,Sawant, S»B. and Khan^ Y,S.. Some Factors Influencing 
Variations in the Rate of Natural Increase of Population 
in Western Maharashtras Population Geograohy,1982,Vol.4, 
No, 1 and 2, pp,67 - 75. """ ——•-^i—-: 
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33 Ganji (1982) examined some demographic aspects of 
the muslim population of the world. The demographic 
aspects of growth, distribution, life expectancy and age 
have been analysed at country and continental levels. 
The author concludes that by the year 2000 A.D,, the 
proportion of the world's muslim population will be 
22.4 per cent as compared to 19 per cent in 1975. Thus 
the pressure on the natural resources of muslim countries 
will be more than double as in 1975, which is highly 
alarming. 
34 Rogg U982) has analysed the fertility, mortality 
and family planning in Africa for the period of 1965-75 
in order to examine the population trends and status of 
population policy in the continent. The author on the 
basis of the detailed study points out that the prospects 
for fertility decline in most of the African countries 
are not bright as yet. 
1 35 Grigg (1982) , in the study of modern population 
growth in historical perspective examines that population 
growth in Europe cannot be attributed to industrialization 
33, Ganji, M.H«, A Geographic Approach to Some Demographic 
Features of the Muslim Countries, Population Geography, 
1982, Vol. 4, No. 1 and 2, pp, 10 ~ 25." 
34. Rogg, J.R., Population Trends and Status of Population 
Policy in Africa, JOJJIT} al_.0T_ G_e^ q^r a ohv, 1982, Vol. 81, 
No, 5, pp, 164 - 173. 
3o« Grigg, D,,, Modern Population Growth in Historical 
Perspective, GeograDhy, 1982, 67 (295), pp.97-10':. 
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and the mortality decline during 1750 - 1850 cannot be 
attributed to medical advancement because public 
improvements began only in 1860s and nutrition improved 
only after 1850s. Besides the causes of mortality decline 
in developing countries, though attributed to medical 
advancement but improved nutrition and increased incomes 
seems to be more significant, 
A paper entitled 'Recent Population Growth in India' 
was attempted by Gosal (1982) . Apart from a generalised 
discussion on the trends of population growth in India 
during the post independence decades and its socio-economic 
implications, the author has examined, in detail, the 
patterns of population change in India during 1971-81. 
He, concludes that with 41 per cent of the population 
below 15 years of age and a large scope of still available 
for fall in death rates, there is little likelihood of 
any considerable decline in the rate of natural growth 
in the immediate future. 
Hall (1984) has attempted to examine the recent 
changes in fertility in the developing world using three 
case studies of India, China and Thailand. The paper 
demonstrates the different approaches to reduce fertility 
36.Gosal, G,S,, Recent Population Growth in India, Pooulatioi 
Geoqraohy, 1982, Vol. 4 (l and 2), pp. 33 - 53^ 
37.Hall, ft,, Changing rertility in Developing vVorld and its 
Implications on Global Population Growth, Gpocraohv,1984, 
69 (302), pp. 19 - 27. ' " 
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in the developing world. It corrobratlT^hat development 
is not necessary for achieving low fertility but development 
creates conditions that result in fertility decline, and 
the success of fertility decline depends on the intensity 
of the well organised family planning programmes. The 
author also observes that birth control programmes are 
the efficient form of development rather than development 
being the best form of birth control. 
38 Hashina (1984) in her paper has discussed that growth 
rate was not equal in the state. The maximum positive 
growth was recorded in the districts of Rajauri being 35.38 
per cent, followed by Udhampur and Kathua in v;hich the 
positive growth rate was a little over 33 per cent while 
Poonch recorded 30 per cent growth rate. In the remaining 
districts the growth rate varied between 24 and 29 per cent. 
The author pointed out that the trend of temporal grov/th 
of population could be appreciated if a comparison of the 
growth rate in the different districts are being made. 
\39 Barkat-E~Khuda (1985) has examined the impact of 
rural development on reproductive behaviour in Comilla 
Kotwali Thana of Bangladesh, He conducted some social 
survey and recorded vital events in the study area for 
38, Hashina, M.H«, Population Grov^ th in Jammu and Kashmir 
State, IM^GeiH-LaPhejl, 1984, Vol. 31, No. 2, pp. 58-63. 
39. Barkat-E-Khuda, Agricultural Development and Fertility 
Transition in Rural Bangladesh, Asian Profile, 1985, 
13 (4), pp. 361-75, — 
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nineteen months and concluded that agricultural 
development in the area has improved living conditions 
and the literacy rates. High literacy rate through the 
agricultural development has served as an instrument 
in fertility decline in four ways of modernizing outlook 
and attitudes, delaying age at marriage, promoting 
contraception and promoting modern ideas regarding 
hygiene and sanitation and thereby, keeping down infant 
mortality rates, 
Singh and Sharma (1986) have focussed their attention 
on demographic transition in India. Prior to 1921, India 
was in the first stage of demographic transition where 
birth and death rates were high and almost equalled each 
other. After 1921, India entered into the second phase 
of demographic transition where the first half upto 1951 
was characterised by a marked drop in mortality togethar 
with high natality. During second half of the second 
stage (post 1951) population growth fully asserted itself 
to the form of population explosion because of the note-
worthy fall in mortality in general and infant and maternal 
mortality rates in particular with little decline in birth 
rates. The authors conclude that India is now at the 
turning point in its population growth because the declines 
40. Singh, J» and Sharma, R»L„, Demographic Transition in 
India; Causes Consequences and Remedies, The Geoaraoher. 
1986, Yol. 33, No, 2, pp. 25-31. ~ •"" 
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in the death rate and birth rate have revealed a slight 
deceleration in the growth rate of India's population. 
In all probability the 1991/2000 Census may show the 
passage of demographic cycle of India into stage third, 
the one of industrial societies where the regressive 
natality dominates in contrast to mortality. Further 
attaining the fourth phase of the demographic transfor-
mation is at present a merely hypothetical matter so far 
as population growth of India is concerned. 
The study region which lies almost in the centre of 
the most densely populated northern plain of India, presents 
a good sample of unfold the population dynamics of the 
country as a whole (^ lisra) . The growth of population in 
Uttar Pradesh during the decade (1971 - 81) v/as 25.5 per 
cent and of the country as a whole 24.8 per cent. A 
significant change occurred in the dynamics of population 
from 1931. The population has gone up unabated ever 
since. The rate of population growth has constantly 
increased from 9.4 per cent in 1931 - 41 to 25.0 per cent 
in 1971 - 81. The growth has been particularly astounding 
in the last decade partly because of reduced death rate 
consequent upon general improvement in health, hygiene 
and nutrition and partly because of reduced out-migration 
41« Misra, H.N„, Dynamics of Population in Raebareli, 
Sultanour and Praraogarh Districts, U^P,, The Geoaraoher, 
1988, Vol, 35, No. 1, pp, 43 - 53. 
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consequent on general economic resurgence in the area 
itself. 
The main objective of the study is to highlight 
unprecedented rate of population growth experienced by 
the region and to examine the regional variations in 
42 
population growth of U.P. It reveals that the state's 
population growth during the preceding decade is even 
higher than the country. It may be attributed to many 
related factors, such as higher birth rate, low mortality 
rate, in-migration, lower literacy rate, slow industrial 
development and more persons being engaged in agricultural 
pursuits, ivlore important and alarming in the fact of 
decline is the percentage of workers. This may be related 
to the migration of working force to Punjab and other states 
partly due to less involvement of women at various type 
of activities. The authors have suggested to educate the 
masses through compulsary primary and adult education and 
education for population growth and to carry out rapid 
industrial growth exploiting all the available natural 
resources in the state. 
The paper on 'effect of family planning, economy and 
education on infant mortality' is attempted by Mukherji 
42. Mathur, B,N. and Saharia, R,B», Growth of Population 
in U.?., Geoqraohic_a 1 Review of India, 1988, Vol. 50, 
No. 3, pp, S'l"- 2o~ ™~~ """ ~ 
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(1988)'^ "^ . It is assumed that family planning leads to 
less infant mortality and lower rate of infant mortality 
will lead towards the evolution of small family. But this 
paper, based on the data collected from 472 couples from 
a suburban area of West Bengal does not reveal any such 
strong relation between family planning and infant mortality. 
The perspectives of familiar economic status and formal 
educational standard of the mother concerned have also been 
examined. 
Realising the fact of population explosion in India 
and its consequent adverse effect on the development 
\44 
programme xhe authors Freed and Freed (1989) selected 
a very current and most problematic issue of India. Since 
independence India has taken up family planning as a 
'National Policy' but the result is not satisfactory due 
to non-acceptance and diverging practice of family planning 
among the populations. The authors tried to understand the 
population growth of the village with an analytical approach 
selecting fertility. Instead of giving much emphasis on 
birth rate and death rate the focus was given to survivour-
ship, that is the average num-ber of living children per 
mother. 
T3rMukherji, Dipak Effect of Fai-Kri7"PlI^^HIK?7"£conomy and 
noucation on infant .Mortality, Man in India. 1988, Vol? 
68, wo. ^ 2 and 3, pp. 252 - 257, -~=™—^ > ^^. 
44, rreed, 5.A. and Freed, R S Fo-r + iii+w Q+ ^ -i • 4. • 
Population Grnwfo ^^ c^ '^• '.. "^-^^^-^V Sterilization and 
g^Hlr^ZTllT^^-S^-i^i^^-SaJU;!^ 1989, Vol.607lfrt 3, 
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Tuladhar and Fisher published their paper on 
'Differential Fertility in Rural Nepal' in Population 
Studies, j*4arch 1982 in which they have made a study of 
fertility differences between hill and tarai women on 
the basis of education and landholding. They have 
concluded that the fertility of hill women was higher 
45 than that of tarai women. 
45. Tuladhar, J„M, and Fisherj Stockil A,. Differential 
Fertility in Rural Nepal, ^^Ij^'^'-^-on Stud_±e^, .viarch 19; 
Vol. 36, Noo 1, p,8l/ 
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CHAPTER V 
SIGNIFICANCE OF STUDY AND THE METHODOLOGY 
India is called a land of villages. Where more than 
70 per cent of total population lives in villages. The 
alarming growth of rural population in different oarts of 
the regions of India is of varried nature depending upon 
the physico-cultural, socio-economic conditions. This 
varying growth of rural population in different regions 
of Inaia created regional disparities in economic development. 
The study area, Uttar Pradesh, is no exception. The rr.ain 
components of rural population growth are fertility and 
mortality. Besides, migration contributes the growth of 
pooulation. The study area is not exhibited by homogeneous • 
physico-cultural and socio-economic conditions from north-
western region to central and eastern parts of region. 
Thus the analysis of fertility and mortality of rural 
population is of paramount importance to researchers, planners 
involved in public health programme to take policy decision 
in relation to the levels and variations in fertility and 
mortality. It is an instrument in the hands of demograohers 
to measure the grov'/th of population, to look into the orobable 
changes in population compositions and to make population 
projections of the regions. 
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The measures of fertility and mortality are the 
quantitative and statistical divices to quantify the natural 
growth, age-sex structure and dependency ration are used to 
identify the levels of fertility and mortality of a popula-
tion during a particular time interval. 
Present chapter concerned with the significance and 
the methodology discuses the approaches-regional and 
systematic, and some advanced statistical techniques which 
are to be applied in the doctoral research. 
Every science gradually accumulates a body of 
methodological lore that becomes a part of its organised 
body of knowledge.~ It is necessary for each discioline 
xo define its basic concept in terms that both qualitative 
as v;ell as quantitative analysis possible. Modern geography 
from its inception has experienced notable shifts in emohasis 
from one approach to other. Normally two approaches have 
been adopted by geographers for analysing research problems. 
These are regional approach and systematic approaches. 
Regional geography provides the information about the 
distribution and interrelationships of the major physical, 
biotic, political, social and economic lineaments of the 
1, Siddiqui, F,A,, R.eg.iQnal Ana lysis gjf _^ Pop u l _a t i o n 5 T, r u c t u r e I 
A Study of Uttar Pradesh, I^le'w DeThi, 1984', 'p„28. 
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contemporary world in a systematically organised frame -
work, which facilitate an understanding and an appreciation 
of our large and complex world. In other words, the regional 
approach in geography is concerned with patterns, associations 
and synthesis. Systematic approach, on the other side, is 
concerned with analysis of the process that helps us to 
understand explain these patterns and associations and 
infact the two approaches (regional and systematic) are 
2 ^ two sides of the same com, geography . for example, the 
regional geographer may be contents to demonstrate the 
existence of a relationship between patterns of socio-
economic development and population growth or between area 
of cultivation and the physical quality of land and be quite 
contents to yield to systematic geographers, the no-less 
responsibility for identifying the casual process that have 
3 
produced such relationship. 
Since studies in systematic geography deal with 
particular feature.: or set of features such as central 
places, climate, mortality, fertility, migration (population 
growth), and such studies have only limited geographical 
value, unless the geographic distribution of the features 
2. Arthur, H.R. et. al., A Correlation and Regression Analysis 
Applied to Rural rarm Population Densities in the Great 
Britain, ADri?.is__of_tJxe_Asso£ia_ti^ X' of American Geooraohers. 
1981, Vol. 51, pp. 21I-2I2; '•" — _ —^  . 
3. ibid, p.212 
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studied is related to and help to explain the geographic 
distribution of the other features, that gives distinctive 
4 
character to place areas and regions , While as the ourpose 
of geography is the comprehension of the areal differentiation 
of any phenomenon on the earth. This purpose can be solved 
neither by regional approach alone, nor by systematic approach 
alone but requires both . For the pursuance of the proposed 
research, it is intended to adopt such an approach which 
combines both regional and systematic approaches. Such an 
approach based on the principles of numerical taxonomy in 
geographical studies is called 'geonumerical taxonomy approach' 
The geo-numerical taxonomy aoproach involves three distinct 
elements. 
I. Systematic: The scientific study of the kinds and diversity 
of objects and of all relationships among them. 
II.Classification: The ordering of objects (both phenomena 
and places) into groups on the basis of their relationship 
ioe., of their association by contiguity, similarity or 
both. 
ni. Taxonomy: The theoretical study of classifications 
(regionalizations) including its bases, principles and 
rules. 
4. John, F/ri., The Highest Form of the Geographers Art, Annals 
£f»_J:JLs__cl§_§.9iLii!ii^ ^ , 1982, Vol.72, 
N o. i , p, 15. 
5. Hartshorne,_R. , The Nature of Geography: A C r i t i c a l Survey 
of Current ihought in the Light of the Past , Annals of 
the Associat ion of American Geographers, 1939, Vol.39, 
pp. 455-457. 
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Geo-numerical taxonomy is simple in its methodology 
where identification of variables, collection and selection 
of relevant data, search of relationship between distributions, 
representing the processed data cartographically and inter-
pretting the data emerging on maps, comprise the basic 
dimensions of geographical methodology of this approach. 
Besides such an approach provides a great potential for 
the application of statistical and mathematical techniques. 
Population geographers can make use of geo-numerical 
taxonomy approach in studying various demographic and non-
geographic phenomenon which can help them in generating 
models which can ultimately lead to the formulation of 
theories. In this resoect, it may be mentioned that the 
methodology of applying geo-numerical taxonomy approach 
to the study of regional analysis of fertility and mortality 
patterns in population growth, 
SELECTION OF VARIABLES 
Population growth (fertility and mortality) affected 
by a host of factors demographic, economic and socio-
cultural. A brief list of these variables is given below: 
Demographic Variables 
Ic Birth rate 
2o Death rate 
3. Infant mortality rate 
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4. Population density 
5. Percentage of urban population 
6. Percentage of rural population 
7. Sex-ratio 
8. Percentage of females in reproductive age-group 
9. Sex-ratio of the work force - number of female 
per 1000 males in 15 - 59 years age group 
10. Net migration rate 
Economic Variables 
1. per cent workers to total population 
2. Male v;ork participation rate 
3. Female work participation rate 
4. Percentage of workers in primary occupations 
5. Percentage of workers in secondary occupations 
6. Percentage of workers in tertiary occupations 
7. Dependency ratio 
8. Juvenile dependency ratio 
9. Senile dependency ratio 
10. Man-land ratio 
11. Land productivity in Rs, per hectare 
12. Average size of land holding 
13. Industrialization; Number of v/orkers per 1000 
working population in registered factories 
14. per caoita income 
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Socio-cultural Variables 
1. General literacy 
2. ?vlale literacy 
3. Female literacy rate 
4. Per cent educated to total male population 
5. Per cent male educated to 'total male population 
6. Per cent female educated to total female population 
7. Public health centres/lOOO population 
8. No. of beds in hospitals/lOOO population 
9. Percentage of Muslims to total population 
10. Percentage of Hidus to total population 
11. Percentage of other religious groups to total 
population 
12. wlarital status 
13. Family size 
STATISTICAL TECHNIQUES 
All these variables are not independent of each other. 
This requires careful formulation of hypothesis regarding 
the relation between the dependent variables and the 
explanatory variables on the bases of logical and empirical 
evidence. In terms of statistics it is essentially a 
problem of multivariables nature. It will therefore, be 
rational to employ such statistical techniques which could 
deal with multivariable data. Generally, multiple regression, 
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correlation analysis and factor analysis may be applied in 
the present problem. Multivariate regression and correlation 
analysis are having a common place in geographical literature, 
whereas factor analysis is_ comparatively a recent numerical 
innovation adopted in geographical studies. 
Factor Analysis 
Factor analysis is by far the most often used multi-
variate techniques of research studies, especially pertaining 
to social and behavioural sciences. It is a technique when 
there is a systematic interdependence among a set of observed 
or manifest variables and the researcher is interested in 
finding out somethings more fundamental communality . As 
we might have data about various socio-economic variables 
and fertility of a group of population and we want to infer 
from these some factors summarising the communality of all 
the variables under consideration. It thus, seeks to resolve 
a large set of measured variables in terms of relatively few 
categories, known as factors. This techniques allows the 
researcher to group variables into factors (based on correla-
tion between variables) and the factors so derived may be 
termed as new variables (often termed as latent variables) 
and their value derived by summing the values of the original 
6. Kothari, C.R., R^s^A^SJL. ^ '^^ % \lSl^'5l.23 V? Tools and lechniques, 
New Delhi, 1984, p,420, 
91 
variables which have been grouped into the factor. Since 
the factor happens to be linear combination of data, the 
co-ordinates of each observation or variables measured to 
obtain what are called factor loadings. Such factors 
loadings represent the correlation between the particular 
variables and the factor, and are usually placed in a matrix 
of correlation between the variables and the factors. 
CARTOGRAPHIC TECHNIQUE 
Cartographic technique is the second principal 
component of geo-numerical taxonomy in studying the geographiraJ 
problems more precisely. According to Hart, 'maps are 
7 
essential tools may even the hallmarks of geography'. In 
terms of scientific techniques, geography is represented in 
the world of knowledge primarily by its techniques of map 
Q 
use , Furthermore, geographers can claim cartographic 
analysis as a technique that is distinctively our own, 
unlike many of the techniques that have been introduced 
into geography from, other disciplines in recent years and 
we can use it to gain insights that might not be gained by 
using other techniques. However, cartographic method adopted 
in a particular study ought to be capable of representing 
the relevant data quantitatively, for it is retrograde to 
map statistical data which are already in numerical form 
7. Hart, J.h.. Population Change in the Uoper Lake States: 
Annals of t '^,e__.As s.o_c_i a t i o n _o f A me rican Geoaraohers , 1984 
Vol. 74, No« 2, "p.221. 
8. Hartshorne, R. , o^Oj. cit. , 1939, p,463 
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Q 
by purely qualitative methods . 
DATA BASE 
Almost all the basic demographic data come from Census 
or sample surveys or from the vital registration system. 
Information about the size and composition of a population 
is usually obtained from census publications or demographic 
surveys, while statistics about vital events are usually 
collected through what is known as the vital registration 
system. 
The most important among the basic sources of population 
data, is the Census of India which has been collecting, 
compiling, evaluating, analysing and publishing demographic, 
social and economic data for the entire country by decades. 
National Sample Survey of India in its various round 
_c conducting sample surveys with a view to collect 
information on demographic and socio-economic attributes of 
the population, A sample survey involves the selection of 
people who represent the whole population, or a particular 
section of it. Such survey can be used to test the accuracy 
of census and registration data, or to collect vital 
statistics if registration is inadequate. 
9. Siddiqui, F,A., op.cit, 1984, p-28. 
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Information about vital events (fertility, mortality 
and marriages) is usually collected by means of compulsory 
registration of such events within a short ti~e af~er their 
occurrence. The death registration form usually records 
the name, age, sex, marital status, occupation, place of 
birth, date and cause of the death of the deceased. The 
birth registration form usually includescharacceriszics of 
the event or child such as date of occurrence, da^e of 
registration, name, sex, type of birth (live or still, 
single or multiple), legitimacy and place of occurrence 
and characteristics of parents such as age, name, c=-e of 
marriage, occupation, usual residence and names and ages 
of the orevious children born to the mother. The r.arriage 
registration forms include age, occupation, religions, 
birth places, places of usual residence, previous r.arital 
status of both the bride and bridegroom, together Vri'h the 
data and place of the marriage. Besides these three basic 
sources of demographic data, various state departments such 
as economic and statistics department , ministry of health 
and family v;elfare, housing and urban development, education 
department, and agricultural and horticultural department 
are also publishing data oertaining to their disciplines. 
The data for the proposed research work will ce collected 
mainly from the secondary sources taking district as tne unit 
of the study. Besides, fav/ sample survey will oe ccr.ducted. 
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if needed to compare and find out the relevance of the 
secondary source of the data. For this purpose a well 
designed questionnaire will be prepared keeping in view 
the data required for the research purpose and survey 
will be conducted to collect the data which will be pro-
cessed to suit the specific purpose of the analysis. 
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CHA-FTER VI 
DISTRIBUTION OF POPULATION GROWTH AND THE 
FERTILITY-MORTALITY PATTERNS 
IN UTTAR PRADESH 
STUDY AREA 
Uttar Pradesh is the most populous state of India. It 
supports about 16.44 per cent of India's population having 
about 9 per cent of the area of the country. Consequently, 
the average density in the state v/orks to about 471 persons 
per sq. km. (1991). In terms of area, which is 29441 sq. km. 
Uttar Pradesh is the fourth largest among the states of the 
country. It extends over about 800 km. both in its maximum 
length and breadth running from northwest to southeast and 
from north to south respectively. 
Uttar Pradesh extends from 23°52'N to 31°28'N latitudes, 
and 77°04'E to 84°38'E longitudes. It lies in the central 
part of the northern plain of the country. It is surrounded 
by Nepal and China on the north, Bihar on the east, /viadhya 
Pradesh on the south, Rajasthan on the south-west, Himachal 
Pradesh, Haryana and the Union territory of Delhi in the 
west. According to 1991 Census, Uttar Pradesh with the 
population of 138,760,417 is composed of 63 districts. Out 
of whole population 111 million are rural and 27 million 
are urban. 
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The present chapter is devoted to three main aspects 
of physiographic outline, demographic outline and distri-
bution of population growth and the fertility-mortality 
patterns in Uttar Pradesh. 
PHYSIOGRAPHIC OUTLINE 
The state of Uttar Pradesh on the basis of its relief 
and surface drainage can be divided into three broad physical 
division of the Himalayan Region, the Ganga Plain (west 
plain, central and east plain) and the Hills and Plateau 
Region. 
The Himalayalan Region 
It is the northern most region of the state which 
comparises eight districts of Uttar Pradesh. They are 
Uttar Kashi, Chamoli, Tehri-Garhwal, Garhwal, Pithoragarh, 
Almora, Nainital and Dehra Dun, This region rises from 
the height of 300 m to a magnificent series of snow-clad 
peaks more than 600 m above the sea level. This region 
covers about one-sixth of total area of the state. 
The northwest portion of the state lies in the greater 
Himalayan zone. Here the Himalaya rises rather abruptly 
to more than 200 m. Some of the famous peaks of the 
Himalayas such as Nanda Devi (7817 m«), Kamet (7756 m.), 
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Badrinath (7138 m.) and Trishul (7120 m.) are found in 
this region. The two great and historic rivers of India, 
the Ganga and the Yamuna, rise in this region from the 
glaciers of Gangotri (5611 m.) and Jamnotri (6315 m,) 
respectively. 
The lower Himalayas lie to the south of the greater 
Himalayas and have a number of longitudinal valleys among 
which the most famous in the Doon Valley having a width 
of 24 to 32 Km. This zone of moderate height and very 
sparse population is decorated by a number of beautiful hill 
stations such as Mussorie, Chakrata, Nanital, Ranikhet, 
Almora etc. 
The sub-Himalayan zone or the Siwaliks, runs from north-
west to south-east and passes through the northern part of 
Saharanpur district, the southern part of the districts of 
Dehra Dun and Garhwal, and the middle part of Nainital. The 
zone ranges from 300 to 600 m in height and is composed 
of simple type of folding and faulting. 
Ganga Plain 
The Ganga Plain covers about two-thirds of the area 
Uttar Pradesh and is travesed by the Ganga and its tributaries 
Ganga plain" is mostly an alluvial tract of pleistocene and 
recent depoats of clay and sand. This vast plain is almost 
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a flat sloping with an imperceptible gradient of about 
21 cm. per km, towards east and southeast. The northern 
limit is marked by the smooth curve of the sub montane tract, 
but on the south it is very irregular as the rugged surface 
of the south plateau intrudes into the smooth alluvial tract. 
Hills And Plateau Region 
The plateau region lying in the southern most part 
of the state, is the oldest and the most stable land mass 
••which has the rocks of diversified origins. It has never 
been under water ever since the beginning of the geological 
history -and its mountains and rocks are resting on firm 
foundation. The eastern part of the olateau region belongs 
to the Vindhyan system, whereas the western part comprises 
rocky highland plateau. The former is composed of 
sedimentary rocks while the latter is mainly composed of 
Bundelkhand granite. The whole region is mainly composed 
of seven districts namely Jhansi, Lalitput, Jalaun, Hamirpur, 
Banda, Sonebhadra and Mirzapur. 
This region lies at the height of about 300 m. and the 
land is not very suitable for agriculture due to the 
configuration of land. However, jowar, gram and wheat are 
cultivated on about fifty per cent of the area but the 
yield is far below the normal. 
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Drainage 
The drainage of this state comprises a number of 
rivers and their tributaries. The Ganga is the biggest 
tributary followed by the Jamuna. Both the rivers flow 
from west to east. Other tributaries, which flow from 
west to east are Ram Ganga, Sai, Gomati and Rapti. They 
are all perennial streams, but the tributaries which join 
them are almost seasonal in character. The other group 
of tributaries is of those which emerge from the Peninsula 
ana join Yamuna. These rivers are Chambal, Betwa and Ken. 
Soils 
The soils of Uttar Pradesh may be broadly and convenientl 
studied in terms of the physiographic regions of the state, 
in the Himalayan region real loam, brown forest soil podsol 
and meadow soils are found in the northern part of the region, 
whereas in the southern part of the region pebbly and pourus 
soils are found which vary from clayey loam to sandy loam 
and are rich in organic matter. The colour of sandy loam 
varies from dark brown to reddish brown and it suffers from 
moisture dificiency due -to excessive percolation and a low 
water absorbing capacity. Bhabar alluviam with intermittent 
'usar' soils are found along the stretch of Ganga-Ghaghra 
doab. Such soils are also noticeable in the parts of the 
Gangetic plain. Due to complex geological formation of the 
southern part, soil characte3:lstics widely differ . 
1. Census of India, Regional Divisions of India ~ A 
Cartographic Analysis, Occasional Papers, Part II, 
fiegionals Divisions of U.P., 1981, Series I, Vol.XXII,p.26. 
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Climate 
With the exception of the Himalayan region were the 
climate is temperate, the state ^n the whole enjoy tropical 
monsoon types of climate. The seasonal variations of 
temperature are substantially large. The minimum temperature 
at some place drops down to about 3 C in January at the 
maximum temperature rises to about 44 C in May and June. 
The year is divided into three distinct reasons of winter, 
summer and monsoon rains. The winter season usually begins 
from late October and lasts up to the end of February. After 
a brief transitional period of disturbed weather during /Aarch 
the dry sets in at the end of .V.arch and the summer season 
prevails from April to middle of June the last week of that 
month. The rainy season begins from the third or fourth 
week of June and last up to the middle of October. 
DEMOGRAPHIC OUTLINE 
The different parts of Uttar Pradesh present a variety 
of physical land scape. There is a close relationship 
between physical factors and the people. The developed 
areas retain higher proportion of population as compared 
o 
to less developed tracts.*" There are 138.76 million persons 
in Uttar Pradesh during the 1991 Census which are distributed 
2. ibid, 1981, p.26. 
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in different proportions in the regions. The distribution 
of population is mainly governed by physiography, soils, 
climate, forest and social and cultural factors. 
Middle Ganga plain (west) has the largest concentration 
of population. But spatial variation is also noted in the 
belt. The eastern districts such as Azamgarh, Ballia, 
Ghazipur, Varanasi, Jaunpur, Gorakhpur and Basti have hign 
concentration of rural population such decreases towards 
the west. In comparison to rural population urban centres 
are not much developed. However a few big towns situated in 
this belt are Kanpur, Lucknow, Faizabad, Gorakhpur and 
Varanasi, 
Upper Ganga plain is another region for population 
concentration, in the districts of Meerut, Ghaziabad, 
Moradabad, Rampur and Bareilly concentration of population 
is higher. This trend changes slowly beyong is higher. 
Urban centres are relatively larger in comparison to other 
regions. Economically it is developed region of the state. 
Means of irrigation, location of industries, high yield of 
agricultural produce have given impetus to the development oi 
uriDan centres and the rural landscape of the region. 
There is a positive correlation between low population 
concentration and rugged terrain. The availability of 
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minerals and development of industries in recent years 
in Sorvebhadra and Mirzapur plateau is a bigh success 
of economic development of this region. 
Himalayan region is the least populated belt of the 
state due to its physical limitation. Few settlements are 
located in the river valleys and flat topped hills where 
suitable areas for favourable agricultural conditions are 
available. 
Population distribution and density patterns have a 
close link. There is definite patterns of density in the 
state which corresponds to physical factors. The rural 
density is widely governed by soil conditions and growth 
rate of population. Except the higher urbanized area, 
rural density corresponds with total density which is the 
3 
product of multiple physical factors. The average rural 
density in Uttar Pradesh is 378 persons per sq. km. There 
are 47.04 million literates during the 1991 Census in 
Uttar Pradesh which constitute 41.71 per cent of the total 
population excluding 0-7 age group. The males and females 
literates are 55.35 per cent and 26.02 per cent respectively. 
Development of educational institutions, migration literate 
persons, urbanization and structure of society have contribute^ 
to a large extent in the increase of literacy rate among the 
districts. 
3. ibid,, 1981, p.26. 
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DISTRIBUTION OF POFULATICS^ GROWTH 1971-81 
The growth of India's population over the past three 
quarters of this century can be arranged into three divisions, 
the points of divisions being 1921 and 1951. The Census 
Commissioner for the 1951 Census, R.A. Gopalaswamy termed 
4 
1921 as the year of 'Great Divide' which differentiated 
the earlier period of chequered growth of population from 
a period of moderately increasing growth of population. The 
second point of divisions differentiates the latter period 
from the former one as a period of fast growth of oopulation. 
'lie observed from Table 1 that the population increased just 
5.41 per cent during the first twenty years, by 43.7 per cent 
in the thirty years but during 1951-71, the growth rate shot 
up to 51.8 per next. The grov/th rates of country during the 
last four decades were 21.51 per cent for 1951-61 and 24.80 
per cent for 1961-71, 24.75 per cent for 1971-81 and 23.56 
per cent for 1981-91. 
Uttar Pradesh (138.76 million population) the most 
populous state of India, recorded an increase of 25.50 per 
cent during 1971-81 as against the country growth of 24.75 
per cent, while it was 23,56 per cent in India and 25.41 
per cent in Uttar Pradesh during 1991. The population of 
the state has been steadily increasing for a number of 
4. Quoted in Mitra, Ashok, India's Pooulation: Aspects of 
Quality and__Cpintrpl, Vol. II,"Abhinav Publications, 
New Delhi, 1978, p.22. 
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decades. The average increase during 1971-81 and 
1981-91 decade amounted to 25.50 per cent and 25.41 
per cent respectively as compared to 19,78 per cent 
during the decade, 1951^61, Though by themselves these 
average rates of increase were substantially high, they 
nevertheless were very much lower than the corresponding 
all India figures of 23.56 per cent (1991), 24.75 per cent 
(1981) and 24.80 per cent (1971). The decadal growth rates 
of population in Uttar Pradesh and India since 1901 are 
given in Table 1. 
TABLE 1 
DECADAL GROWTH OF POPULATION 1901-1991 









































































SOURCE : Census of India, U.P. 1961, 1971, 1981 
and 1991. 
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The districtwise general growth of total population 
in U.P. has by no means uniformly distributed. During 
the decade 1971-81 the growth rates varied from 43.9 
per cent in Nainital to 15,3 per cent in Garhwal, Within 
this wide range of variations as many as thrity-three 
districts of the state recorded growth rates less than the 
state average. The districts of very low growth rates 
(15.3-22.8 per cent) are scattered over the south-western 
and north-eastern parts of the state. These districts 
form two distinct regions. Two-thirds of the district 
demarcate a dominant region in the western half of the 
state. These districts against their percentage of total 
population growth are Etah (18.3 per cent), Mainpuri 
(19.4 per cent), Budaun (19.8 per cent), Etawah (20.4 per 
cent), Harairpur (20.8 per cent), i.iathura (20.9 per cent), 
Jalaun (21.2 per cent)- and Aligarh (21.9 per cent). 
The region of relatively very high population growth 
in found in western half of the state (Fig. 4). Table 
shows that in the majority of the districts the growth 
rates are very close to the state average. It may be 
observed that the growth rates have been generally high 
in the mainly western part and low in the southwestern 
part of the state. 
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TABLE 2 
PERCENTAGE OF POPULATION GROWTH IN U.P. 1971-81 





































































































































































































































Uttar Pradesh 25.50 19.80 61.22 
SOURCE: Census of I n d i a , 1981, General Population Tab les , 




The growth of rural population during 1971-81 varies 
from 34.0 per cent in Nainital to 10.8 per cent in Budaun 
districts, whereas state average accounts for 19.80 per 
cent. All the districts of the- state may convenientaly 
be grouped into four grades of more than 24.0 per cent 
(very high), 24.0 per cent to 19,8 per cent (high), 19.8 
per cent to 16.0 per cent (moderate) and below 16.0 per 
cent (low). It may be pointed out that the districts of 
very high and high growth of rural population are mainly 
concentrated in the tarai tract and southern plateau and 
the Himalayan regions. There are fourteen districts which 
experience very high growth rate ranged from 24.0 per cent 
to 34,0 per cent. These districts in descending order of 
the percentage, are population growth are Nainital (34.0), 
iMirzapur (30.7), Pilibhit (30.1), Dehradun (27.5), Bahraich 
(26.8), Varanasi (26.7), Lalitpur (26.7), Kheri (26.6), 
Allahabad (26.2), Jaunpur (25.7), Uttar Kashi (25.3), Banda 
(24.8), Moradabad (24.2) and Saharanpur (24.0 per cent). 
Some districts of i'Airzapur, Varanasi, Jaunpur, Allahabad, 
Banda which form a distinct region are conspicuous for 
exceptionally very high growth rates. They are generally 
related to the continuing acceleration in the process of 
urbanization and expanding infrastructural facilities. Thus 
the rapid growth of rural population is attributed to the 
1 1 0 
FIG. 5 
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in-migration resulting from the development of manufacturing 
industries, mining, trade etc., all to accelerate the 
process of urbanization, and development of irrigation and 
reclamation of land brought out by increased intensity and 
extension m farming. 
Fourteen districts recorded a high growth of rural 
population (19.80 to 23.3 per cent), about half of them 
lie specially in the eastern half of the state. They are 
Sultanpur (22.7 per cent), Pratapgarh (22.6 per cent), 
Ghazipur (22.4 per cent), Faizabad (21.7 per cent), Gorakhour 
(21.3 per cent), Gonda (21.0 per cent), Sitapur (20.3 oer 
cent); Lucknow (20.2 per cent) and Rae Bareli (19.8 oer cent). 
The rural population growth ranging from 16.0 to 19.80 
per cent of relatively moderate growth are mostly concentrated 
in the central part of the state and form a continuous region 
from f4ainpuri in the west to Fatehpur in the centre (Fig. 5). 
The other districts of this grade do not constitute any 
identifiable region. 
The low growth of rural population in the state 
comprises the districts of the Himalayan region, the Ganga 
plain and some districts of hilly and plateau region. The 
small regions of this grade lie in the western half of the 
staxe. Bulandshahar (15.6 per cent), Aligarh (14.3 per cent), 
5. Mathur, B.N, and Saharia, R.B., Growth of x^ ODulation in 
Utter Pradesh, Geographical Review of India.'1988. vol.5^. 
iM o . 3, p. 2 5. 
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Mathura (14.3 per cent). Etah (10.9 per cent) and 
Budaun (10.8 per cent) districts are a minimize the 
size of this region. Otherwise it could be a significant 
region in the western half of the state extended from 
Pithoragarh in the north to Hamirpur in the south (Fig. 5). 
The growth rates of urban population differ widely 
among the districts, it ranges from 28.6 to 225.7 per cent, 
Pratapgarh records the highest urban growth (225.7 per cent) 
and Agra the lowest (28.6 per cent). The average urban 
population growth for the state works to 61.22 per cent. 
The distribution of urban growth rates among the districts 
appears to follow a pattern which is characterized by a 
general concentration of very high growth rates districts 
in the northern and the eastern parts. The prominent region 
of this grade which accounts for fifty per cent of the 
district lies in the eastern half of the state. It 
includes Basti (128.3), Deoria (179.1), Ballia (143.1), 
Ghazipur (123,6), Azamgarh (119,0), Sultanpur (108.4), 
Pratapgarh (225.7) and Rae Bareli (170.4) districts. Three 
Himalayan districts of Uttar Kashi (120,5), Chamoli (139.0) 
and Pithoragarh (126.3) delimit a small region of similar 
index. 
A small region of high growth is found in the northern 




(95.2) per cent, Garhwal 79.8 per cent and Nainital 78.7 
per cent and one western plain district of Rampur 
(79.0 per cent). The districts of urban population 
growth ranged from 54.5 to 78.3 per cent of relatively 
moderate grade are mostly concentrated in the western 
and southern part of the state (Fig. 6). 
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DISTRIBUTION OF FERTILITY 1984 
The fertility rate (the number of births per 1000 
population) among the districts of Uttar Pradesh for the 
year 1984 varies between 0,6 and 21,6 per thousand population 
with relatively the highest fertility rate in Lucknow, 
whereas Faizabad is at the other side of the scale as shown 
in Table 3. The distribution of fertility rates among the 
districts may conveniently be arranged into four groups of 
0.6 to 3.9, 3.9 to 6.5, 7.7 to 11.0 and 11.0 to 12.6, The 
districts of very high fertility rates are scattered over 
the state. The districts almost found in the Himalayan 
region and eastern part of the state are at the higher side 
of the scale, whereas the western districts of this grade 
are at the other end of the scale. They are Muzaffarnagar 
(11.1), Saharanpur (11.2) and Ghaziabad (11,5), However, 
four districts of Ghazipur (11.0), Azaragarh (13.3), Ballia 
-(14.3) and Deoria (20,0) constitute a small region (Fig. 7), 
About fifty per cent districts of relatively high grade 
of fertility rates (7,7 to 11,0) forms a significant region 
in the western part of state which includes Bijnor (10.6), 
Meerut (10.1), Moradabad (10.1), Bulandshahar and Rampur 
(9.8), Bareilly (9.6) and Nainital (8.6) districts. The 
majority of the districts of median to lower quartile 
(7.7-3.9) lie in the central and southeastern parte of the 




DISTRICTWISE NO. OF BIRTHS AND DEATHS PER THOUSAND 
POPULATION IN UTTAR PRADESH 1984 






























































































DISTRICT BIRTH RATE 
6 . 4 
1 2 . 0 
1 0 . 3 
4 . 7 
9 . 3 
3 . 0 
4 . 1 
4 . 2 
7 . 7 
2 1 . 6 
4 . 6 
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5 . 6 
1 3 . 5 
0 . 6 
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1 3 . 3 
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DEATH RATE 
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2 . 5 
2 . 8 
0 . 8 
3 . 5 
0 . 9 
1 . 1 
1 .4 
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7 . 6 
0 . 5 
1 .0 
1 .7 
3 . 6 
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Uttar Pradesh 8.2 1.4 
SOURCE: I. Vital Statistics of India 1984, Office of the 
Registrar General, India ivlinistry of Home Affairs 
New Delhi. 
II. The data of few districts are not available 
Therefore, they are interpolated with the 
help of the data of preceding years and the 
contiguous districts. 
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state. The western districts of this grade are Badaun 
(3.9), Shahjahanpur (3.9), Hardoi (4.2), Sitapur (4.1) 
and the southeastern districts are Sultanpur (4.S), Jaunpur 
(5,5), Varanasi (5.8) and Mlrzapur (3.9). 
The districts of low grade of fertility rates form 
two small regions. One lies in the western part of the 
state, it includes Aligarh, Etah and Farrukhabad. The 
other which includes Allahabad, Pratapgrah and ratehpur lies 
in the eastern half of the state. Remaining districts of 
this grade are so scattered that they fail to delimit any 
reaion. 
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DISTRIBUTION OF MORTALITY 1984 
The number of deaths per thousand of the total 
population varies widely among the districts of the state. 
It ranges from 0.3 to 7,6 per thousand population whereas 
the state average accounts for 1.4. The state is divided 
into four regions of very high, high, medium and low mortality 
rates (Fig, 8), The distribution shows that thirty two 
districts of the state have higher mortality rates than the 
average which signifies that twenty four districts lie in the 
other side of the state. 
About half of the districts of very high mortality 
rates delimit an identifiable region in northern part of 
the state. It includes sixty two per cent districts of zhe 
Himalayan region - Chamoli, Tehri Garhwal, Garhwal, Dehradun 
and Nainital and four districts of western U,P. - Muzaffarnaga: 
Bijnor, Rampur and Moradabad. In south of this region a 
distinct region of high grade of mortality rates which fall 
within the range of 1,7 to 2,7 per thousand lies and is 
composed of the districts of Meerut (2.5), Ghaziabad (2.6), 
Bulandshahar (2.2), Budaun (2.0) and Bareilly (2.1). Only 
four districts of medium mortality rates form a region in 
southeastern part of the state. These districts are Ghazipur, 
Varanasi, Allahabad, and Pratapgarh, Five districts of the 
medium grade are found in the western part, they could 
combinedly made a significant region but one district of 
FIG. 8 
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the high grade (Budaun) seperates the two small regions 
of medium mortality level (Fig. 8). 
Fifty per cent of the districts of low mortality 
rates from a narrow region stretched from Deoria in the 
extreme northeast to Banda in the southwest. The small 
region comprised of three districts of Pilibhit (O.S), 
Kheri (0.9) and Bahraich (l.O) are found in the norths 
eastern part of the western plain. 
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